





MEETINGS 


June 18-22—ASTM 48th annual meeting, 
Hote! Statler, Buffalo, New York. 


June 19-22—Canadian Gas Association, 
annual convention, Manoir Richelieu Ho- 
tel, Murray Bay, Quebec. 


July 5—California Natural Gasoline As- 


sociation, monthly meeting, Rio Hondo 
Golf Club, Downey. 


October 4-6—Texas Mid-Continent Oil 
and Gas Association, Rice Hotel, Hous- 
ton, Texas. 


October 15-17—IPAA annual member- 
ship meeting, Tulsa, Oklahoma. 


October—American Association of Oil- 
well Drilling Contractors, Oklahoma City. 


November—API annual meeting, Stev- 
ens Hotel, Chicago. 


yw A gage of the advancement of 
operating methods is the Refer- 
ence Annual of The Petroleum 
Engineer, to be released July 1 
This special 13th issue of the year 
is devoted solely to outstanding 
research material. Not all the 
good papers in the oil industry 
can be included but the titles of 
those that are represent signifi- 
cant trends. 


% Seldom will you find a 
more concise review of the 
facts, potentialities, and eco- 
nomics of a new gas field 
than K. Marshall Fagin’s ar- 
ticle in this issue on the 
Carthage gas field. Con- 
densed by an experienced 
petroleum engineer, all es- 
“sential data are well covered 
by description, maps, tables, 
and pictures. 


% New highs have been recorded 
in the National Petroleum Situa- 
tion for May. Crude oil demand 
passed the 5-million mark. Fuel 
oil demand reached a new peak. 
Changes can be read at a glance 
on The Petroleum Engineer 
monthly chart, pages 16 and 17. 
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for vertical operation. 
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Support Bracket. 
Protect from Chem- 
ical Attack with, 
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Protective Coating | : 
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REA UE? enere- 
= ie -4= _—ition. Has suitable 
-—-£~ counterbored adapter 
»i blocks for insertion of 
cS vertical “Karbate”’ 
2 risers equipped with 
S “Flexlock” connec- 
tors. Parallel flow. 











integral with Exchanger 














CAN YOU SPECIFY THE REQUIREMENTS FOR 
A GOOD HEAT EXCHANGER FOR TANKS? 


That is, the requirements for a heater or cooler of 
corrosive liquids in tanks for pickling, etching, plat- 
ing, cleaning, or other services in the chemical and 
metal industries. 


You'll say: 
Resistance to strong corrosive chemicals. 
High heat transfer ability. 
Strength. 
Shock resistance, both mechanical and thermal. 
Adaptability to your tanks. 
Convenient mountings and connections. 


National Carbon has developed a number of stand- 


The word ‘“‘Karbate”’ is a registered trade-mark of National Carbon Company, Inc. 
“Flexlock”’ is the registered trade-mark of the Flexlock Corp.- 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


General Offices: 30 East 42nd Street, New York 17, N.Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 


ard ‘“‘Karbate” Plate Heater designs that fully satisfy 
all of these requirements. These designs, three of 
which are illustrated above, are simple assemblies of 
sturdy “Karbate” Plate Heater Units. (“Karbate” 
material is impervious carbon or graphite.) 


Within each unit tubular channels are provided for 
the heating or cooling medium. On the exterior, cor- 
rugations provide maximum surface for heat transfer. 
Finished assemblies come with various types of mount- 
ings and adaptable, easy-to-assemble connections. 

For information on “Karbate” Plate Heat Ex- 
changers and ‘“‘Karbate” Bayonet Heaters, write our 
nearest Division Office for Catalog Section M-8804. 





KEEP YOUR EYE ON THE INFANTRY...THE DOUGHBOY DOES IT! 
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TEXAS GAS RESERVES 


Natural gas, not so many years ago considered a 
nuisance product in the production of oil, is coming 
into its own. Once regarded as a hazardous nuisance 
by the oil man it has become his most valuable source 
of energy in bringing the liquid oil to the surface. 
It looms as a raw hydrocarbon product as valuable 
as the liquid crude oil with which it is so closely asso- 
ciated. Indeed, the potential uses of natural gas as a 
raw material for the manufacture of innumerable 
“petrochemical” products surpasses that of liquid 
petroleum. Recognition of this fact has focused atten- 
tion on natural gas reserves of Texas, whose bounti- 
ful sources of that natural product are as great as its 
reserves of liquid petroleum. 

The Texas Railroad Commission, in whose hands 
lie the regulation of oil and natural gas production 
in Texas, is alive to its responsibilities and to the 
need for the efficient conservation of natural gas. In 
a paper discussing the natural gas industry in Texas 
and what that state is doing about conservation, Jack 
K. Baumel, who is Director of Production and Chief 


. Engineer of the Oil and Gas Division, Railroad Com- 


mission of Texas, says that the “true importance and 
significance of the gas reserves of Texas are only 
beginning to be realized. It is becoming increasingly 
apparent that as we search for oil, what we discover 
is gas accompanied by more or less oil; that as we 
go down deeper into the earth, we discover more gas. 
As a result, the gas reserves of Texas, despite the 
great waste of gas in the past, actually approach the 
oil reserves in magnitude when we compare the two 
in terms of both heating value and gross tonnage of 
hydrocarbons.” (The italics are ours.) 

Conservation of natural gas in Texas gives rise to 
many problems; nevertheless, it has made remark- 
able progress. Especially is this so with regard to 
reducing the volume of gas vented to the air. For 
instance: “venting of gas to the air has been reduced 
from 384 billion cubic feet, or 37.43 per cent of the 
gas produced in the state in 1935, to 111 billion 
cubic feet, or 4.57 per cent of the gas produced in 
the state during 1944.” Figures presented by Baumel 
from records of the Railroad Commission show that 
more than “102 billion cubic feet of gas was vented 
to the air at the gasoline plants during 1944,” and 
that this volume “constituted 92 per cent of the gas 
vented to the air” during that year. 

Considering that there are today 174 counties in 
Texas that produce oil or gas in substantial quanti- 
ties, and that these counties include more than 960 
oil fields and 825 gas reservoirs; that there are 92 
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gas fields that contain little or no oil; that each fie 
requires its own special treatment in regard to reg 
lation and operation, the obstacles that confront con 
servation of natural gas in Texas are “both comple 
and diverse.” : 

Much has been accomplished in Texas in recenf 
years in gas conservation; still more remains to 
done. Hampered as it has been by shortage of ski 
help, the work of the Texas Railroad Commission j 
gas conservation has produced results whose full 
import will only become apparent years from now, 


OF “‘OPERATION PLUTO" 


One of the most remarkable engineering feats of 
the war has just been made public: That of laying 
undersea pipe lines under the English Channel to 
supply gasoline to the Allied Forces in Europe. The 
unique method employed, remarkable for the actua 
time consumed in laying the lines and the subject ¢ 
an article elsewhere in this issue, is a heartenin 
demonstration of the heights to which human ingenu 
ity and resourcefulness can reach under the stress of 
abject necessity. Not only does this accomplishment” 
mark a brilliant chapter in the annals of pipelining) 
it may also be the inspiration for greater projects im 
marine pipe line construction and transportation to 
serve the needs of peace. * 


MEETING RE-EMPLOYMENT PROBLEMS 

A broad enlightened policy with regard to the re? 
employment of returned service men has been given 
considerable thought by many oil companies. Heres 
what the board chairman of a major oil company — 
reported his company was doing to meet that prob§ 
lem. It merits attention. 

“Of important current concern to us is the return” 
from the armed services of our employees on mili” 
tary leave. All of you know we have had them deeply 
in mind during the entire war period and have pro- 
vided for them in many ways, particularly in provid: | 
ing severance pay and financial support for their 
dependents. We consider our responsibilities to them, 
however, to go beyond this. The offering of his o vs 
nal job will not be satisfactory in the case of many of 
our employees, particularly the younger ones. Thes¢ 
young men will have acquired new skills, experienc 
and judgment, which we hope to utilize. Some of the 
service men are returning with handicaps of one kind” 
or another and we have special plans for these em- 
ployees so they can become productive members of 
their communities. I feel we have made constructive” 
plans for the training and reemployment of thesé 
men and women.” : 
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VALVELESS SWABS 


Greater fluid passage is provided by the Mission split rubber 
principle—and greater fluid passage means faster falling. 
Even when viscous or gas-laden fluid is swabbed, a Mission 


Split-Rubber Swab falls to the bottom and lifts its load. 








And since there is no valve to stick open or cut out, this swab 
always lifts a load. The rubbers in Mission Swabs will seal 


even if blocked open one-half inch. 





On your next swabbing 
job, use the faster, 
safer, Mission Valveless 


Swab. 











You save time, money 
and materials—because 
Mission Swabs are rug- 
ged, efficient, long 
wearing. 
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WASHINGTON. — Several operators of 100-octane plants, 
owned by Defense Plant Corporation, have started preliminary 
negotiations with DPC to purchase these facilities after the 
war—now that the government has indicated a willingness to 
bargain for less than the option price in the contracts. 

DPC is hopeful that these negotiations can be completed in 
time to provide a pattern for other deals when V-J Day arrives 
and 100-octane requirements are cut back. 

Some operators, apparently, don’t want to keep their DPC 
facilities at any price. Arrangements will have to be made 
for an orderly shutdown of these as soon as 100-octane contracts 
are cancelled. Other operators are interested in keeping theirs, 
if the price is right. It has been suggested that DPC continue 
buying 100-octane from these operators after the war’s end, so 
the plants will not have to be shut down. 

But there is opposition in some quarters to such selective 
cancellation of 100-octane contracts. It is felt that interests of 
both the government and the industry would be better served if 
all 100-octane contracts were cancelled simultaneously when 
the war ends. Then the government could go back to procuring 
aviation gasoline it needs under competitive bidding. 

All this, however, is still in the talk stage here. 


@ ROYALTY OIL. Small refiners will get first call on govern- 
ment royalty oil taken in kind from public lands lessees under a 
new policy adopted by the Interior Department. 

Upon a recommendation from PAW that the crude is not 
needed for the war program and that transportation is available, 
Secretary Ickes will order the government royalty oil taken in 
kind and put up for sale. As all bids are likely to be at OPA 
ceiling prices, Ickes will then have to make a choice of bidders. 
First consideration will be given to small refiners under Order 
2058, dated May 25, 1945. 


@ UNITIZATION. Look for renewed pressure from PAW 
to bring about unit operation of certain California oil fields. 
More crude is needed for California refineries. It is unlikely 
that rail movement of West Texas crude will ever reach the au- 
thorized level of 50,000 bbl. per day. Present movement is 36,500 
bbl. per day but PAW doubts whether West Texas production 
can continue to maintain it. That brings up the question of 
whether California’s crude output can be increased still more. 
PAW’s policymakers are convinced that unitization can raise 
production to higher levels in some fields, keep it up there. This 
view probably will be challenged by some California operators. 


@ SYNTHETIC FUELS. U. S. Bureau of Mines’ synthetic fuel 
research program will go ahead if the $10,000,000 appropriation 
recommended by the Senate Appropriations Committee is 
adopted—but there will be a delay in building the demonstra- 
tion plants, according to W. C. Schroeder, chief of the Bureau’s 
synthetic fuel division. (The Bureau had asked for $13,000,000 
but this was cut to $5,000,000 by the House.) 

Dr. Schroeder is just back from a tour of German synthetic 
oil plants. He was with a group of American and British tech- 
nicians making up the synthetic oil mission. The Germans, he 
reports, have made numerous improvements in the Fischer- 
Tropsch and hydrogenation processes not only as used in mak- 
ing synthetic fuels but also in by-products such as lubricating 
oils and alcohol. The group found blueprints for improvements 
that the Germans never had a chance to incorporate into their 
plants. All these data will be made available to American com- 
panies as well as used in the Bureau’s own research program. 


@ CRUDE PRICES. Another effort is being made to obtain 
Congress’ help in raising OPA ceiling prices on crude oil. 
Congressman Patman’s Small Business Committee has taken 
a hand, putting the heat on OPA to recognize replacement costs 
as a factor in crude price ceilings. Producer representatives 
blamed OPA’s attitude for the small number of returns—less 
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than half up to June 1—of OPA’s production cost question. 
naires. Deadline for the questionnaire returns has again been 
extended, to June 30. 

The refining cost questionnaire in final draft has been syb. 
mitted to the refining advisory committee. Since it appeared 
that the crude cost survey would be inconclusive, the re , 
group was reluctant to go ahead with this other OPA study, } | 
which is to determine a refiner’s ability to absorb a crude price }_' 
advance. But the deadline extension changes the prospect. So, 
OPA is urging the refining group to hurry up the refining cost 
study. 













@ TIDELANDS. The federal vs. state tidelands issue is now 
at the acute stage. a 

A month ago, California oil men felt quite confident that 
the threat of federal claims to offshore submerged lands was 
remote. Secretary Ickes had backed away from granting a~ 
“public lands” lease on these lands, deferring to a Department 
of Justice suit. But there was widespread belief that President ” 
Truman was opposed to such a suit. Moreover, support was 
building up in Congress for the quitclaim resolutions that 
would declare the states owned these lands. 

Suddenly, Attorney General Biddle filed suit against Pacific 
Western Oil Corporation, claiming submerged oil lands off 
Santa Barbara, California, and seeking to enjoin further pro- 
duction by this operator who held a state lease. But oil men — 
were really shocked at President Truman’s statement that he 
had told the Attorney General to file the suit. 

This shift in the wind means a rough passage for the quit- 
claim resolutions, especially in the Senate. But Biddle’s state- 
ment that the Califonia suit may also establish federal claims 
to submerged offshore lands will arouse coastal states to fight. 


@ TRANSPORTATION. With no tankers delivering products 
to the East Coast area north of Cape Hatteras and only 100,000 
bbl. per day of crude coming up from the Gulf by boat, overland 
transportation facilities will continue to be used to their utmost. 
Besides the eastern movement, rail shipments to the West Coast 
will continue at or above 200,000 bbl. per day. That means a 
tight transportation situation throughout this summer and into 
next winter, or until the Japs fold up. 


@ INTANGIBLE DEDUCTIONS. Treasury Department has 
served notice that it still wants Congress to repeal the option 
to charge intangible drilling and development costs to expense. 
This was disclosed when the Treasury reported on pending bills 
to incorporate this option into the basic tax law, introduced 
after the New Orleans’ circuit court had invalidated this regu- 
lation in the F. H. E. Oil Co. case. (Later, the same court backed 
down on this.) Treasury said it was not “opposed” to these 
bills provided the option does not apply to any year after 194. 


@ WORLD OIL. Worldwide oil production is just about in 
balance with refining capacity. During 1944, the crude supply : 
available to the United Nations group, including Russia, aver- 
aged 6,887,000 bbl. per day while refining capacity totaled 
about 7,400,000 bbl. per day on January 1, 1945. That means 
the on-stream capacity was about equal to the crude production. 

Caribbean area production last year averaged nearly 1,000,- 
000 bbl. per day of which about 700,000 came from Venezuela 
(now up to around 850,000 bbl. per day), 100,000 from Colombia 
and a like amount from Trinidad. The Persian Gulf area ac- 
counted for about 430,000 bbl. per day in 1944, including 278,- 
000 from Iran (now up to about 350,000 bbl. per day). 

South American refining capacity totaled about 778,000 bbl. 
per day, of which 550,000 was in the Netherlands West Indies 
off Venezuela. Middle East refining capacity totals about 
500,000, including 315,000 bbl. per day at Abadan on the Per- 
sian Gulf and 80,000 bbl. per day at Haifa at the southern 
terminus of the Iraq pipe line. 
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RMORED SURFACE to resist wear and a strong, tough 
core to absorb shock—that’s AXELSON SUCKER ROD 


COUPLINGS. 
Made of specially selected steel—plus carburization to con- 
dition the coupling for hard use—Axelson couplings are 
metallurgically engineered to meet every lifting test. 
Externally hardened and ground,threads are accurately 
machined through the entire coupling—concentric with 
outside diameter—guaranteeing a straight pull. 
Precision ground end-face enables the rod crew to properly 
preload couplings against the sucker rod shoulder, eliminat- 
ing pin breaks. 
Check these features against any competitive product and 
you'll agree—there are no weak links in the string when you 
ane use AXELSON SUCKER RODS AND COUPLINGS. 
means 


uction. AXELSON MANUFACTURING COMPANY 
PLANTS—6160 So. Boyle Avenue (P. O. Box 98, Vernon Station), Los 
Angeles 11, Calif. © 3844 Walsh Street, St. Louis 16, Missouri * OFFICES— 
50 Church Street, New York City 7 * National Bank of Tulsa Building, 
Tulsa 1, Okla. * Avda Pre. R. Saenz Pena 832, Buenos Aires, Argentina. 
DISTRIBUTORS—Jones & Laughlin Supply Company + Great Northern 


Tool & Supply Company *« C. C. McDermond, Apartado 331, Maracaibo, 
Venezuela * Industrial Agencies, Ltd., San Fernando, Trinidad, B.W.1. 
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National Petroleum Situation 





DRILLING MOVES UPWARD. May drilling operations 
reached a new high rate of 2325 wells, which is approxi- 
mately the average level recorded in 1940-41. The May 
rate is 30! wells greater than the monthly average shown 
in the first four months of this year. 


YEAR'S QUOTA ATTAINABLE. Drilling results in the first 
five months of this year were only 7 per cent behind the 
projected program. To date, the industry completed 10,432 
holes, against the five months quota of 11,170. With suc- 
cessful efforts of PAW to provide necessary materials and 
urgent efforts of operators to stake more locations and put 
more rigs in operation, it is confidently expected that this 
year's quota of 27,000 drill-holes will be attained. 


MORE WILDCATTING NEEDED. The only adverse factor 


in the current drilling picture is the continued lag in wildcat 
operations. Results for the first five months show that these 
were 2! per cent below expectancy. The quota for the 
period was 2068, whereas the industry only drilled 1628. 
Yet, if the industry drills an average of 339 wildcats a 
month over the balance of the year, the 1945 quota of 
5000 exploratory holes can be met. 


MOTOR FUEL PEAK. A new high record in demand for 


motor fuel was reached in May with a daily average of 


2,473,000 bbl. In the first five months of this year the de. 
mand for motor fuel showed an ‘increase of nearly 17 per 
cent over last year. Increased ration quota for civilians, 
prospect of some 200,000 new automobiles this year, coupled 
with continued heavy war requirements, will bring further 
gains in demand over next three months. 


HEAVY STOCK WITHDRAWALS. Increased demand for 
refined products in May res@lted in substantial invento 
reductions. Motor fuel stocks were cut nearly 7,000,000 bbl., 
while stocks of all fuel oils dropped 2,600,000 bbl. All refined 
stocks showed a reduction of about 12,400,000 bbl. The 
industry's stock combined position on June | is about 22 
per cent below required working levels. However, war re- 
quirements offer little opportunity for replenishment of de- 
pleted inventories. 


CRUDE NEEDS TOP 5 MILLION. For the first time in its 
history the oil industry met a demand for crude oil of more 
than 5,000,000 bbl. daily. Total demand in May was about 
156,220,000 bbl., a daily average of 5,039,000 bbl. Demand 
exceeded domestic production by about 154,000 bbl. daily. 
Except for the relatively small withdrawal of crude from 


storage, the excess demand over domestic output was sup- 
plied by foreign oil. 





Comparative Statistics, May, 1945 


All figures are computed on a Bureau of Mines basis.* 
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Economic Position of U. S. Petroleum Industry 
Four months ending May, 1945 




























































































*Unless otherwise stated all figures represent thousands of barrels. 
tDomestic and foreign. YRevised. 


§No change since -Brices ti Prices do not include subsidies. 
(p) Preliminary. ***Does not wy eh input wells. 
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Suit to test ownership coastal oil 


The United States Department of Justice has brought suit in 
the U. S. District Court at Los Angeles to test ownership of 
coastal oil. The action is against the Pacific Western Oil Corpo- 
ration for extracting oil in the Elwood field, off the California 
coast near Santa Barbara. The company is operating under a 
lease issued by the state. 

Francis Biddle, attorney general, who announced the suit, 
said the action is to serve as a test case to establish rights of the 
national government to petroleum deposits between the point of 
low tide and the three-mile offshore limit. The suit does not in- 
volve tidelands, lands under inland waters, or land beyond the 
three-mile limit, Biddle said. 

In its suit the United States government will claim that it ac- 
quired all submerged deposits in the so-called “marginal sea” 
by the treaty of 1848 in which Mexico ceded California to this 
country. The claim will hold that ownership of the deposits was 
not transferred to the state by virtue of its admission to the 
Union. 

The suit does not demand an accounting for past oil opera- 
tions, Biddle stated. 


Two new members for compact 


The states of West Virginia and Alabama have voted to be- 
come members of the Interstate Oil Company Commission. Total 
membership in that body is now 16 states, which includes Ar- 
kansas, Louisiana, Colorado, Oklahoma, Kansas, Texas, New 
York, Pennsylvania, Ohio, Kentucky, Michigan, New Mexico, 
Illinois, Montana, West Virginia, and Alabama. 


Supports Doughton intangibles bill 


The U. S. Treasury Department has transmitted to Congress 
a report on the Doughton Bill, asking for enactment into law of 
internal revenue regulations governing deductibility for tax pur- 
poses of intangible oil and gas drilling and development costs. 
Enactment of the regulations would correct the problem created 
by the decision of the Circuit Court at New Orleans that invali- 
dated treasury regulations permitting oil companies to make 
such deductions, the Treasury Department states. The Doughton 
Bill gives statutory backing to these treasury regulations. 


PIWC surveys petroleum prospects 


The total output of gasoline from an anticipated record-break- 
ing production of crude oil in the United States this year is ex- 
pected to be only slightly less than that obtained in 1944 despite 
further increased demands for synthetic rubber, toluene for ex- 
plosives, and 100-octane aviation gasoline, which reduce the 
overall gasoline yields. 

This statistical survey of petroleum prospects for this year 
was presented to the Petroleum Industry War Council by its 
Committee on Petroleum Economics. PIWC, the petroleum in- 
dustry’s national war agency created by the Petroleum Adminis- 
trator for War, serves as an oil advisory agency to the govern- 
ment. 

The committee report to PIWC said: 

“Crude oil production in 1945 is expected to average 4,737,- 
000 bbl. daily. This is an increase of 150,000 bbl. a day over the 
recorded average for 1944 and almost a million and a half bar- 
rels daily higher than the 3,327,000 bbl. a day production re- 
corded in 1938, the last complete year before the hostilities of 
World War II began. It also compares with the 975,000 bbl. 
daily average recorded in 1918, the last year of World War I. 

“Overall yield of gasoline from crude oil in 1918 was 25.3 per 
cent; in 1938 it was 44.3 per cent, and in 1941, the year in which 
we entered this conflict, the average was 44.2 per cent. The de- 
mand for more and more high quality military products and 
ever-increasing quantities of high octane aviation gasoline plus 
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other factors, cuts the overall yield of that product to 398 
cent in 1942, and 37.2 in 1943. This trend was changed again 
1944 when the established yield was 39.4 per cent.” 


Oil policy should include gas 


The petroleum industry has amplified its preliminary py 
posals for a national oil policy to include the producti 
natural gas. : 

The Petroleum Industry War Council has approved a bros 
set of principles to be applied to the production of natural gy 
which the oil advisory agency to the government declares shou 
be incorporated in any proposed national policy for petrolew 1 

PIWC explained that the 12-point proposal covering the y 
duction of natural gas is not projected as a separate policy ff 
the natural gas industry but is presented precisely as a suppk 
ment to the preliminary report on a national oil policy appre 
by the Petroleum Industry War Council February 28, 1944, 

Although the preliminary national oil policy report appre 
by PIWC almost a year and a half ago does not mention natura 
gas as such in the principles it then declared, nevertheless ! 
production of this natural resource is embodied in the gener 
treatment of petroleum contained in that preliminary polig 
report. 

PIWC expressed the belief that the public welfare and the i 
terest of the oil and gas industry will be furthered by the inel 
sion of the natural gas production principles in the prelimina 
national policy report, with the jurisdictions, functions and f 
duties of the state and federal governments clearly defined. 


Continued exploration essential 


More than 400,000 bbl. of the current daily crude oil prod 
tion in the United States come from fields and pools discovel 4 
since Pearl Harbor, Deputy Petroleum Administrator Ralph K 
Davies said recently in emphasizing the necessity for maintai 
ing the exploration program of the industry at the highest pos 
sible level in order to meet military and essential civilian f 
quirements. 

“A comparison of current production figures with those of th 
year preceding Pearl Harbor discloses the vital importance 
continuing all-out exploration for new oil sources at this tim 
of reece requirements for petroleum products,” Davies 
sai 

In 1941 the average daily production of crude oil in the Uni 
States was approximately 3,800,000 bbl., he said. The ¢ 
my average is about 4,800,000 bbl., or a gain of 1,000,000 bi 
a day. 

More than 400,000 bbl., or 40 per cent of the total gain i 
daily production, is attributable to wartime exploration and ¢ 
velopment of reserves discovered in this period, the deputy a 
ministrator said. 

On the basis of preliminary estimates, the more than 400,00 
bbl. now being produced daily from sources discovered since t 
beginning of the war are divided among PAW’s districts as | 
lows: 
District 2 (Midwest) 
District 3 (Southwest) _ saubacsis Chats ites aie Tiactt Maa ae 
District 4 (Rocky Mt. States) _ 12,000 
District 5 (Pacific Coast States). 35,000 bi 

The bulk of this production from wartime discoveries is C0! 
ing from the West Edmond field in Oklahoma (PAW’s Distri 

2); the Ellenburger Lime pools in West Texas and the ree 
new production in Mississippi (PAW’s District 3); the & 
Basin field in Wyoming and Montana (PAW’s District 4), am 
the 27-B pool in the Buena Vista field in California (PAW 
District 5). Although considerable exploration took place 
District 1 (East Coast States) during the last 3 years, no € 
mercial discoveries of oil were made. 


_ 200,000 bb 
155,000 bh 
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Liquid shows black—empty 
space shows white. Preferred 
wherever liquid level must be 
easily and positively visible... 
and when liquids are under 
high pressure or at high tem- 
perature. 








These gages are made of alloy temperature resisting 
steel and are the highest quality throughout. Liquid 
chamber is made from a solid block of steel to assure 
perfect alignment and rigidity. All Penberthy gages 
conform with A.P.I.-A.S.M.E. requirements. 
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@ LOUISIANA. Shell Oil Company, 
Inc., has completed two deep gas discov- 
eries in Louisiana. No. 1 Louisiana Cen- 
tral Oil and Gas Company, 31-15n-3e, 
northwestern Caldwell Parish, was com- 
pleted for 9,600,000 cu. ft. of gas daily 
through casing perforations in the pay 
from 9510-84 ft. The discovery was 
drilled to 11,615 ft. and casing set on the 
bottom of the hole for completion. No. 1 
Tremont Lumber Company, 22-15n-lw, 
Chatham area of Jackson Parish, showed 
for an estimated 10,000,000 cu. ft. of gas 
daily. The producing formation is from 
9584-9620 ft. Shell is reported to be plan- 
ning another wildcat about 1 mile east 
of this well. 


@ KANSAS. Westgate-Greenland Oil 
Company has opened a new pool in Sa- 
lina County with No. 1 Prescott, NW SE 
SW, 17-14-2w, two miles north of the dis- 
covery well in Salina pool. It has been 
completed for 245 bbl. of oil daily from 
the Viola lime at 3238-53 ft. 

Derby Oil Company has a possible 
pool opener with No. 1 Rogg, SE SE SW, 
7-13-14w, Russell County. The pool is 
11% miles north of production in the Ath- 
erton pool. In preliminary swabbing 
tests the Rogg made 115 bbl. of oil in 3 
hours from the Arbuckle lime at 3195- 
3200 ft. 

Sedgwick County has a new pool 
opener with Fulton and Turner’s No. 1 
Hohn, NW NW SW, 22-27-lw, 2 miles 
west of the city limits of Wichita. Opera- 
tors estimate the well good for 100 bbl. 
of oil natural from the Kansas City lime 
at 2817-27 ft. 


@ OKLAHOMA. One of the most im- 
portant oil developments in the Mid-Con- 
tinent in several years is the discovery 
of Second Wilcox sand, a solidly satu- 
rated sand of great thickness, in the 
Ramsey pool, Payne County. Mid-Conti- 
nent Petroleum Corporation had estab- 
lished a daily potential of 7697 bbl. of 
oil with the No. 3 Columbia, NW NE 
SW, 18-18-2, before deepening to the 
Second Wilcox. There are 50 oil wells in 
the Ramsey pool producing from the 
First Wilcox and the Hunton Lime. This 
is the first well to produce from the Sec- 
ond Wilcox. 

Another deep oil field in southern Mc- 
Clain County is looming following a 
drillstem test that showed oil and gas at 
the Cities Service Oil Company and oth- 
ers No. 1 Lawson, C SW NE, 22-5-4w. 
The well, north of Lindsay, had reached 
a total depth of 9959 ft., upper Simpson 
sand. On an early test the well blew gas 
with a spray of oil for about 10 to 15 
minutes. It was shut down to await fur- 
ther orders. 

The Continental Oil Company with 
Sinclair Prairie Oil Company have given 
central Osage County another producing 
area. The well is No. 1-3 Osage, SE SW 
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NE, 7-23-9e. Located between the Man- 
ion, North Manion and Bandwheel pools, 
the well picked up oil sand from 2110-66 
ft. It was completed for 98 bbl. of oil per 
day. 

@ TEXAS. Sinclair Prairie Oil Com- 
pany has opened a gas-condensate pool 
for Colorado County with its No. 1 Felix 
Fehrenkamp. Located 24% miles south- 
east of Rock Island, the well is bottomed 
at 11,000 ft. It has been completed for 
6,000,000 cu. ft. of gas daily. 

No. 1 Seekamp and Palmer of Ster- 
ling Oil and Refining Company has 
opened a new producer for Lavaca Coun- 
ty. Completed for 29,000,000 cu. ft. of 
gas daily together with 84 bbl. of con- 
densate, the well is producing through 
perforations from 7700-50 ft. 

The Gulf Coast has another oil pool 
with the opening of the Glenn H. Mc- 
Carthy No. 1 Smith, 9 miles northwest 
of Angleton, Brazoria County. The dis- 
covery flowed 30 bbl. of 36-gravity oil 
an hour through perforations from 8656- 
61 ft. Production is from the Frio sand. 

Chamlette Petroleum Corporation No. 
1 Lake Shore, 24-A26-PSL, between the 
Fullerton and Union pools, northwest- 
ern Andrews County, opens a new pool 
for that area. Production is from the 
San Andres, upper Permian. It flows 
33 bbl. of oil an hour. 

J. D. Hancock topped pay at 2950 ft. 
in No. 1 Bouscaren, 29-GG, 144 miles 
south of production in Crockett County, 
to give that area a new field. Casing has 
been set at 3500 ft. and field men esti 
mate the new producer good for 200 to 
300 bbl. of oil daily. Production is be- 
lieved to be from the Clearfork sand. 

Amerada Petroleum Corporation has 
opened a new deep pool for northwest- 
ern Gaines County with its No. 1-A 
Jones, 3-A6-PSL. Situated 7 miles north- 
west of the Russell deep Permian pool, 
the well produces from 9085-1942 ft. oil 
and oil-cut mud. Operators believe the 
test is,still in the basal Permian. 

One of the most prolific pays in the 
West Texas Permian basin is indicated 
for Winkler County in the Keystone 
pool. The well, found by the Gulf Oil 
Corporation, opens the eighth pay zone 
for the field. It is the Waddell sand in 
the Simpson, middle Ordovician section. 
On a one-hour drill stem test the pro- 
ducer, No. 60 E. Keystone, flowed 6,163,- 
000 cu. ft. daily of gas from 8745-8811 
ft. 

The Iglehart area of Colorado Coun- 
ty, upper Texas Gulf Coast, was opened 
to gas-condensate production by the 
Shell Oil Company, Inc. No. 1 Kyle. 
flowing 62 bbl. of 52-gravity condensate 
and 12 bbl. of salt water in 24 hours is 
the producer. The producing formation 
is from 8780-90 ft. 

Southern Archer County, North Texas, 
has a new Caddo lime oil poo] with No. 


1 Banson, opened by L. T. Burns of 
Wichita Falls, Texas. With total der 
of 4612 ft. and top of pay zone at 9453 ft. 
the well was completed to pump 71 bbj,_ 
of 42-gravity oil in 24 hours. 

Sinclair Prairie Oil Company } 
opened a new gas-condensate pool 
Colorado County, with a dual comple 
tion in its No. 1 Gordon. The well was 
completed for 41.4 bbl. of condensate — 
with 2,550,000 cu. ft. gas daily from up. ¥ 
per pay at 8462-82 ft. and for 119.3 bbL FF 
of condensate and 7,100,000 cu. ft. of gas 
daily from the lower pay from 8847-8917 © 
ft. Total depth of the well is 11,714 ft. 


@ INDIANA. In Knox County, about 6 
miles southwest of Vincennes, William 
P. Muller et al have a good producer in 
No. 1 Frank Ruppel. The producer is in 
the NE SW SE, 36-2n-11w. The pay is in 
the McClosky limestone from 1823-33 ft. 
with total depth at 1833 ft. Operators are 
reported to be expecting to acidize and 
should complete the test for 200 to 500 
bbl. of oil per day. The test is near the 
St. Thomas pool and is the best well in 
the area. 


@ KENTUCKY. Sinclair Prairie Oil 
Company and associates have opened a 
new oil area in Webster County, west- 
ern Kentucky, with No. 1 Cavanaugh, 
SW NE NE, 12-N-23. The producer is 34 
of a mile west of production, and opens 
a new pay section for that area. It has 
the Tar Springs sand at 1944 ft. 

The J. W. “Red” Carter and Sallee 
Brothers No. 1 Liles, 21-0-22, Union 
County, is indicating an excellent oil 
producer in the Cypress sand. The well 
made 15 bbl. of oil an hour on initial 
test from 2289-2301 ft. The wildcat is 
situated a mile south of the village of 
Dixie and 21% miles from other oil pro- 
ducing wells in the area. 

About 2 miles east of Corydon and 5 
miles southwest of Henderson, Hender- 
son County, F. J. “Francis” Fleming and 
A. K. Swann have opened an oil pool 
with No. 1 Dave M. Patterson. The pay 
is the Cypress sand, 2265-72 ft. On the 


. first 12-hour test the well made 100 bbl. 


of oil. Producers believe it will be com- 
pleted for about 185 bbl. per day. 


@ ILLINOIS. Beull and Doran’s No. 1 
Martha Young, 12-2N-1E, has been com- 
pleted in the Cypress sand at 1754-61 ft. 
for 85 bbl. of oil daily. The wildcat is a 
mile northwest of Odin and is a mile 
from the nearest production. 

T. Blake Dirickson and associates ap- 
pear to be giving the McLeansboro area 
of Hamilton County, southern Illinois, 4 
new oil field with their No. 1 Pressley, 
C SW SW, 5-6s-6e. The well had the Aux 
Vases sand at 3091 ft. At 3117 ft. tests 
indicated the well to be good for about 
200 bbl. a day. Oil men termed it one of 
the best looking showings for southern 
Illinois this year. 
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SERVICE— WHEN AND WHERE YOU WANT IT 


When you're already ‘‘in for plenty” and 
nothing but effective selective acidizing 
offers you the promise of a good producing 
well... 


Rely on the Dowell Electric Pilot to pro- 
vide the necessary data. It accurately 
locates and evaluates the zones of permea- 
bility, and makes control of required 
selective acidizing a certainty. 





PTT 





when the chips are down 


The Electric Pilot is a valuable ace in the 
hole wherever conventional treating tech- 
niques are found to be inadequate—in ) 
wells with high gas-oil or water-oil ratios; 
when there are two or more pay zones; 

in deepened wells, and in various other 
reconditioning operations. 

Contact the nearest Dowell office for com- 

plete informatian and service. 


‘DOWELL INCORPORATED 
Executive Office: Midland, Michigan 








[he Electric Pilot 


Dowell services and products include: Acidizing, Mud Acid Treating, 
Chemical Scale Removal, Plastic Service, Paraffin Solvents and Jelfiake 


General Office: Tulsa 3, Oklahoma 
Subsidiary of The Dow Chemical Company 









Look & 
DOWELL 


FOR OIL INDUSTRY CHEMICAL SERVICE 




















@ PLANT AHEAD OF SCHEDULE. 
Standard Oil Company of Indiana has 
completed production of toluene under 
its first contract with the army ordnance 
9 months ahead of schedule. Since the 
beginning of operations in September, 
1943, the plant has turned out 29,500,000 
gal. of toluene. This is enough to provide 
the “T” for TNT in almost half a million 
bombs, company officials said. Produc- 
tion is continuing without interruption 
under a new contract. 





Plant on stream 


The pressure maintenance and 
liquid hydrocarbon extraction 
plant of the Haynesville Opera- 
tors’ Committee at Haynesville, 
Louisiana, designed to recover 
daily 16,000 gal. of natural gaso- 
line, 10,000 gal. of butane, and 
4000 gal. of isopentane from gas 
produced with 6000 bbl. of oil a 
day, has started runs. Dry gas is 
reinjected into the producing 
zones. Speakers at the dedication 
of the plant estimated that from 
6,000,000 to 8,000,000 bbl. of 
oil would be add-d to the ultimate 
recovery from the field by this 
method. 











@ THIRD FURNACE ON STREAM. 
The third furnace at the Sunray Oil 
Corporation refinery, Allen, Oklahoma, 
is now on stream and is resulting in a 
material increase in capacity for the 
modern plant. F. L. Martin, vice presi- 
dent in charge of Sunray refining, says 
the new furnace and other equipment 
were installed at a cost of nearly $500,- 
000, and as a result cracking capacity is 
increased to 5500 bbl. and daily crude 
yield to’ 12,000 bbl. Only one other plant 
has been built with the 3-furnace design. 
It was engineered by Universal Oil 
Products Company and is on Curacao, 
Netherlands West Indies. 


@ OIL SHALE PLANT. Completion of 
rights-of-way surveys and maps, office 
building plans and specifications, and 
water and power system designs, are an- 
nounced by Dr. R. R. Sayers, director 
of the U. S. Bureau of Mines, for the oil 
shale demonstration plant to be built 
near Rifle, Colorado. The $1,500,000 
plant to be operated jointly with an oil 
shale research and development labora- 
tory at Laramie, Wyoming, will serve as 
a proving ground for processes being de- 
veloped to convert the nation’s reserves 
of oil shale into an auxiliary source of 
liquid fuels and lubricants. The demon- 
stration plant and mine will be estab- 
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lished on the United States naval oil 
shale reserves. The grazing service has 
begun construction of a truck trail near- 
ly 8 miles long from the plant site to the 
mine. One of the major installations at 
the plant will be a 144-mile-long tram- 
way to carry shale from mine to plant. 


@ MUST OPERATE AT CAPACITY. 
The increased civilian gasoline allow- 
ance will require capacity operation of 
refining facilities of the United Nations, 
according to an announcement by PAW. 
Heavy withdrawals have reduced the 
national gasoline stockpile, the excep- 
tion to the downward trend being on the 
East Coast where the inventory has in- 
creased, PAW said. 

“The refining capacity not only of the 
United States but of the United Nations, 
must be operated at capacity to make 
good the increased rations,” the report 
said. “This, despite the changes in mili- 
tary requirements resulting from the 
end of the war in Europe.” 


@ BILLIONTH GALLQNS. Standard 
of California is the first western oil com- 
pany to produce its billionth gallon of 
100-octane gasoline, President H. D. Col- 
lier, has announced. One billion gallons 
of this fuel, it is estimated, would fuel 
more than 22,000 B-29 Superforts for a 
trip around the world under average cir- 
cumstances. Indicative of the vast strides 
in production is the fact that just one re- 
finery unit now turns out daily nearly 
five times the amount of 100-octane 
Standard produced in the entire year of 
1937 when quantity output began. 

Standard Oil Company of New Jersey 
refined its billionth gallon of high-oc- 
tane gasoline at its Baton Rouge, Louis- 
iana, refinery recently, M. W. Boyer, 
vice president and general manager an- 
nounced. The Baton Rouge refinery is 
the second in the nation to reach the bil- 
lion mark, Boyer said. The Baton Rouge 
unit has, in addition to 100-octane gas- 
oline, manufactured the components of 
high-octane to be shipped for blending 
purposes at other refineries, which, total- 
ed with the finished product, set its pro- 
duction total well over the billion and a 
quarter mark. 


@ TO USE SOUR CRUDE. Said to be 
one-third larger than any other plant of 
its kind in the world, the United Carbon 
Company of Maryland and Defense 
Plant Corporation’s carbon black plant, 
Ector County, Texas, will operate on the 
sour natural gas there. Capacity will be 
56,000,000 lb. of carbon black annually 
and 100,000,000 cu. ft. of gas a day. 
Serving the double purpose of accelerat- 
ing production of carbon black and util- 
izing sour natural gas now being flared 
or blown into the air in the West Texas 
fields, the unit is expected to increase 
greatly the revenue to oil producers who 
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in the past found no use for this gas 
In addition to this plant, carbon blac 
plants are being built at Eunice, Ney 
Mexico, southeastern Lea County, at ; 
cost of $3,000,000, and at Seagraves ip 
Gaines County, West Texas, at a cost of 
$2,225,000. 


@ TEST PLANT. A small buta. 
diene plant in the chemical en. 
gineering building, University of 
Wisconsin, sponsored by the Rub- 
ber Reserve Company, is expected 
to yield information that will im. 
prove the design and operation of 
synthetic rubber plants through- 
out the United States. The test 
plant is being conducted by Pro. 
fessor Kenneth W. Watson of the 
chemical engineering department. 
The most important problem now 
facing American rubber produc- 
ers, Watson says, is the conser- 
vation of butane, the raw material 
from which both butadiene and an 
important constituent of aviation 
gasoline are obtained. Both ma- 
terials are scheduled for increased 
production in 1946 and it is im- 
perative that industry learn to use 
the available butane efficiently. 


@ IMPROVE PLANT. General Petro- 
leum Corporation has announced that 
work has been started to expand its re- 
finery at Torrance, California. A $3,000,- 
000 building permit covering the erec- 
tion of facilities has been filed by the 
company. Towers reaching 196 ft. above 
the ground are included in this building 
project, symbolic of new advancements 
in science. The new structure will pro- 
vide General Petroleum with an addi- 
tional refining process, identified as “de- 
layed recycle coking.” The additional 
facilities will have a capacity of from 
13,000 to 15,000 bbl. of components daily 
and will make the Torrance plant of 
General Petroleum one of the most ef- 
ficient and complete in the petroleum 
industry. Construction work is being 
done by the M. W. Kellogg Company, 
which will employ 700 to 800 men. 

Fundamentally, the new unit is Gen- 
eral Petroleum’s answer to the predicted 
decline in crude oil production in the 
post-war era. Through the delayed re- 
cycle coking method, the heavy, tarry 
crude residues left over under current 
refining methods and which have not 
been refinable, may now be processed 
until nothing is left but coke, it is stated. 
Although it means more gallons of gas 
oline for the war itself, the coking plant 
will assure a greater volume of postwat 
products for the consumer, ranging from 
the highest octane aviation gasoline to 
diesel and fuel oils and will make pos 
sible a controlled production of the high: 
est quality of these products, officials 
point out. 
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MAJOR Pipe Line ACTIVITIES 
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@ PROPOSED CHINA LINE. The Na- 
tional Resources Commission of the Chi- 
nese government is planning construc- 
tion of a 1000-mile pipe line from Yu- 
men, Kansu province, to Kwangyuen, 
some 500 miles north of Chungking. In- 
spired by General Joseph W. Stilwell’s 
success in completing the artery from 
Calcutta to Kunming, more than 1800 
miles, the line will be an outlet for the 
Yumen field. Oil was discovered in the 
Yumen area several years ago and dur- 
ing the last 3 years has increased to such 
proportions that refineries have been 
built in the area. Most of the fuel has 
been used for trucks, because refining 
facilities have been inadequate for pro- 
duction of high-octane aviation gasoline. 
More refineries and pumping equipment 
is needed to develop properly the exten- 
sive oil lands. The crude oil brought 
from that region to Kwangyeun and then 
shipped in flat-bottom boats down the 
river to Chungking is used in trucks 
with diesel engines. The move to build a 
pipe line is intended to increase deliver- 
ies of the crude oil to the vital war areas. 
Oil reserves in China have been found 
to be extensive, reaching from Sinkiang 
province along the Tien mountains to 
Kansu and then stretching to the Yellow 
River basin between Shensi and Shansi. 
Engineers believe that there is oil to be 
found deeper in the earth than the Chi- 
nese have so far drilled. Their deepest 
penetration to date is 600 meters at which 
level the oil reservoir is 26 meters thick. 
The proposed line would be an impor- 
tant contribution to the war against 
Japan by reducing shipping require- 
ments. 


@ EXTEND PIPE LINE ACT. 


House concurrence in a Senate 
amendment to extend the emergency 
pipe line construction act has been 
passed. The act, made originally to 
expedite the construction of pipe 
lines, would have expired June 30, 
1945, without the extension. The 
Senate amendment limited the addi- 
tional period to one year. The House 
had voted a two-year extension. 


@ COURT HALTS WORK. An order 
halting work on the extension of pipe 
line facilities of the Memphis Natural 
Gas Company between Monroe, Lou- 
isiana, and Memphis, Tennessee, has 
been issued by the Fifth Circuit Court of 
Appeals. The order, sought by the Lou- 
isiana Public Service Commission and 
the State Department of Conservation, 
would be in effect until disposition of 
the long-litigated case by the United 
States Supreme Court. The Memphis 
Natural Gas Company proposes to dou- 
ble its transmission lines from the Mon- 
roe fields to Memphis and west Tennes- 
see consumers and to install additional 
facilities between Monroe and Lisbon. 
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@ DISPOSAL OF LINES. Opinion is 
being increasingly voiced among oil in- 
dustry leaders that the satisfactory dis- 
position of the two big wartime emer- 
gency pipe line systems from the South- 
west to the East Coast is an impossible 
one. Troubles and involvements are ap- 
pearing at every turn on the subject of 
suitable postwar handling of the Big 
Inch and Little Big Inch lines. Sugges- 
tions for handling the question have run 
all the way from selling them at auction 
to the highest bidder, to using them for 
the transmission of natural gas. Current- 
ly, according to workers who are investi- 
gating the problem prior to the starting 
of the O’Mahoney committee oil indus- 
try investigation, sentiment is growing 
that they actually ought to be removed 
from the realm of private economies and 
held as a national defense facility, in- 
surance against repetition of the short- 
age that called them into use. Advocates 
of this plan believe they should be filled 
with some protective, non-corrosive type 
of crude oil and refined products respec- 
tively, and allowed to lie unused. 


@ DENY GAS TO MEXICO. In a two- 
to-three decision the Federal Power Com- 
mission has refused to authorize the pip- 
ing of natural gas into Mexico from the 
United States. Holding that such action 
would be inconsistent with public inter- 
est, the commission dismissed an appli- 
cation by the Reynosa Pipe Line Com- 
pany, a Texas corporation, for permis- 
sion to transport 60,000,000 cu. ft. of 
natural gas daily into Mexico. The ma- 
jority opinion held that within the group 
constituting the ownership of Gas In- 
dustrial de Monterrey, preference is be- 
ing given to civilian production over ap- 
parently essential war production. It 
held further that fuel oil is available at 
a reasonable distance from Monterrey. 
In an independent dissenting opinion, 
one commissioner said that he failed 
to find evidence that granting of the cer- 
tificate would not be consistent with the 
public interest. 


@ TO PURCHASE FACILITIES. FPC 
has authorized Cities Service Gas Com- 
pany, Oklahoma City, Oklahoma, to ac- 
quire from its affiliate, Cities Service 
Transportation and Chemical Company, 
and to operate the 231-mile Hugoton 
26-in. natural gas pipe line. The order 
states that the company’s ownership of 
the facilities will improve its financial 
condition and result in operating econ- 
omies and a simplification of operations. 
The acquisition of the facilities, now 
owned by the Transportation company 
and operated by Cities Service Gas Com- 
pany under a 28-year lease, will be as 
follows: Cities Service Gas Company will 
purchase from Empire Gas and Fuel 
Company, its parent, for $3,000,000 cash 


— 


the Transportation company’s outstand. 
ing capital stock; will liquidate th 
Transportation company, and will *r. 
deem the company’s debt to Empire ip 
the amount of $7,200,000. 

The facilities to be acquired include 
the 26-in. line extending east from , 
point near Guymon, Oklahoma, in the 
Hugoton gas field, Texas County, to 
Cities Service Gas Company’s Blackwell 
compressor station in Kay County, a 
15,000-hp. compressor station and de. 
hydration plant at the west terminus of 
the line, and appurtenances. 


@ PROPOSE LINE TO CALI. 


FORNIA. The Pacific War Emer. 
gency Pipe Line, Inc., has made ap. 
plication for permission to construct 
a line from West Texas to Los An- 
geles, California. Proponents of the 
proposed line were denied a similar 
permit in 1944 and since then have 
conferred with PAW. At the outset 
it was agreed that the hearing would 
concern itself solely with the need 
for the line as a war measure and 
the availability of crude oil to sup- 
ply the line. 


@ WORK PROGRESSING. Work is 
being pushed on preliminary stages of 
the enlargement of Texas-Empire Pipe 
Line Company’s line from the Southwest 
to Chicago. The principal part of the 
enlargement will be the laying of 184 
miles of 12-in. loops between Sheldon, 
Missouri, and Heyworth, Illinois. Con- 
siderable right-of-way has been purchas- 
ed, and permits for crossing highways in 
Missouri counties obtained. Shipments 
of pipe from mills are expected to begin 
about the last of June. Additional pump- 
ing equipment is nearly completed at 
Alluwe, Oklahoma. Work necessary in 
restoring to service the stations at Sand 
Springs, Oklahoma, and Scammon, Kan- 
sas, is well advanced. The other large 
current pipe line project in the central 
states is that of Interstate Oil Pipe Line 
Company including the laying of 120 
miles of 8, 10, and 12-in. crude lines 
from the Mississippi fields to Baton 
Rouge, Louisiana. 


@ PLANS BIG ARTERY. Utah Oil Re- 
fining Company, Salt Lake City, Utah, 
registered with the Securities and Ex- 
change Commission 198,828 shares of $5 
par value common stock recently as a! 
initial step in financing the construction 
of a $4,500,000 pipe line. The company 
proposes to build a 10-in. crude oil pipe 
line from Rangely oil field, Rio Blanco 
County, Colorado, to the Wamsutter sta- 
tion, Wyoming, on the main line o 

pipe line from Hunton Junction, Wyom- 
ing, to Salt Lake City. The amount not 
needed for construction purposes 

be used for general corporate purposes. 
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DEVELOPMENT ECONOMICS OF CARTHAGE FIELD 


By K. MARSHALL FAGIN, Field Editor 


Except for a few roadside well signs a 
stranger traveling through the Carthage 
gas field would not suspect that 60 gas 
wells are hidden among the pines of 
Panola County, Texas, over a presently 
proved area of about 200,000 acres. The 
completed wells are not marked by der- 
ricks or flares. The 23 drilling rigs are so 
scattered that only a few are visible from 
any one place. 

Approximately $6,000,000 has been 
invested in the drilling and completing 
of these wells. About $1,000,000 is being 
spent each month on 10 new wells. At 
this rate the present proved area will be 
developed in about two years with a total 
of 300 wells. These together with lease 
equipment will represent a total invest- 
ment of about $30,000,000 at present 
prices; but it should be emphasized that 
the proved area is not defined, and the 
investment required for full develop- 
ment may be considerably greater. 





TABLE 1 
A detailed estimate of the cost of 
drilling a well in the Carthage field, 
Panola County, Texas. 























Item Quantity} Total cost 
6500 ft. of hole...... ; | 6500 ft. | $39,000.00 
10%-in. O.D. casing (f.0.b. | } 
_ Shreveport) ...-+| 1500 ft. 2,871.45 
7-in. 0.D. casing. .... ... | 6500 ft. 8,255.00 
2%-in. O.D. tubing ..| 6500 ft. 2,405.00 
Trucking expense 1,875.00 
Cementing services 1,095.00 
lectric logging services 750.00 
Gun perforating services 2,500.00 
Acid and service. . * 3,000.00 
Cement | 2,500.00 
Christmas tree | | 2,200.00 
Clear location and build road. . | 5,500.00 
Mud and mud conditioner | | 5,000.00 
Coring, testing, and waiting 
ime PEER 2,000.00 
Casing shoes, floats, central- 
izers, etc... .. 250.00 
Supervisory salaries 500.00 
ages ; 100.00 
Fuel } 2,500.00 
Company labor | 300.00 
Extra labor | 150.00 
facker. . 350.00 
Drill stem test “ait 500.00 
Welding cost ride } 100.00 
_————e——EE 
| | $83,701.45 
Contingencies and overhead... | 4,185.07 
TOL saves “4 


| "$87,886.52 


es 
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@ Many dual completions. Half of the 
60 wells in the field on May 1, 1945, had 
been dually completed in the Hill sand, 
in the Upper Pettit lime, or in the lower 
Pettit lime formations. Only one well 
was producing from the Travis Peak for- 
mation. Thus, the 60 wells provide 90 
outlets from the gas-bearing formations, 
but one or more of the producing zones 
remained cased-off in many wells. More 
of the new wells are being dually com- 
pleted, and it is possible that 300 wells 
may provide about 450 outlets from the 
four proved formations. Seldom, how- 
ever, are all four formations productive 
in any one well. 

The estimated cost of developing the 
Carthage field would amount to more 
than 1% cent per 1000 cu. ft. of ultimate 
gas production, assuming an initial re. 
serve of 5 trillion cu. ft. and exclusive 
of the development cost for extraction of 
condensate that accompanies the gas. 

Estimates of the total ultimate quan- 
tity of condensate to be recovered range 
from 40 to 100 million bbl., depending 
on the efficiency of extraction. The esti- 
mated cost of developing the field would 
range from 30 cents to 75 cents per bbl. 
of condensate without assigning any of 
the total cost to the gas reserves de- 
veloped. 

At the current price of $1.50 per bbl. 
for condensate at the well, the cost of 
development and probably the cost of 
production will be covered by the in- 
come from the sale of the condensate 


alone. This would leave the value of the . 


gas sold from the wells to provide divi- 
dends on the investment. 


@ Potential increasing. The current 
drilling activity is due to extensions of 
the proved gas area and lease provisions 
requiring protection against offset drain- 
age. This is adding producing capacily 
greatly in excess of present pipe line ca- 
pacity transportation facilities. 

Almost 1 billion cu. ft. daily gas po- 
tential is being added each month to the 
present 5 billion cu. ft. daily potential 
of the field. Only 2.8 billion cu. ft. of 
this potential appears on the May sched- 
ule because only 32 of the completed 


wells were connected to the two pipe 
lines or to field fuel lines. The other 
wells are shut in. 


The capacity of the 12-in. Arkansas- 


Louisiana and the 22-in. United Gas 
pipe lines now taking gas from the 
Carthage field is approximately 130,- 
000,000 cu. ft. daily, but the field gas 
allowable was only 97,000,000 cu. ft. 
daily during May, 1945. This reflects the 
lower demand during the warmer 
months. The allowable for April was 
130,000,000 cu. ft. daily, the present 
maximum outlet capacity. The opera- 
tors, therefore, face the prospect of dim- 
inishing per well allowables and longer 
payouts until new outlets materialize. 

This condition may be alleviated for 
brief periods during the next two years 
by the completion of the proposed 24-in. 
United Gas line to Monroe, Louisiana, 
and the 14-in. Southern Natural Gas line 
to Logansport. But these will only in- 
crease the field outlet to 300,000,000 cu. 
ft. per day. Other markets or recycling 
will be necessary, therefore, to permit a 
reasonably early pay out of the capital 
to be invested in the field. 


@ Many wells not connected. The av- 
erdgé daily allowable for the 32 con- 
nected wells shown on the May, 1945, 
schedule is 3,000,000 cu. ft. each. This 
represents 3.4 per cent of their open flow 
potential. If all the 60 completed wells 
had shared in the allowable, each would 
have been allotted about 1,500,000 cu. ft. 
per day, or about 1.6 per cent of the po- 
tential. 

Fourteen of the 32 wells on the sched- 
ule were dually completed, making a 
total of 46 formation outlets. The daily 
allowable per formation outlet was a 
little over 2,000,000 cu. ft. per day. Had 
all 90 completed formation outlets 
shared in the allowable, each would 
have been allotted slightly more thar 
1,000,000 cu. ft. per day. 

Assuming that an average of 3,000,000 
cu. ft. per day per well should prove to 
be both an efficient and economically 
sound rate of withdrawal, the field as 
presently proved will require an outlet 
of 900,000,000 cu. ft. per day when 300 
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wells have been completed, or three 
times the outlet reportedly planned. 
Production of 900,000,000 cu. ft. per day 
would amount to almost 330 billion cu. 
ft. per year. This volume would probably 
exceed market demand. Cycling, there- 
fore, will not only increase the efh- 
ciency of extraction and ultimate re- 
covery, but also holds promise of pro- 
viding a way to maintain sufficient rev- 
enue from the sale of condensate to pre- 
vent the wells from becoming marginal 
investments. 

@ Wells in prospect. A five-fold in- 
crease in the present number of wells is 
in prospect during the next two years. 
More than 20 drilling rigs are now com- 
pleting about 10 wells each month. Per- 
haps one-half of the 240 prospective 
wells will be dually completed. This 
would add 360 producing outlets to the 
90 already opened by the 60 wells com- 
pleted to date. 

These estimates are based on the as- 
sumption that wells will be drilled on 
units having an average size of 667 acres 
in the presently proved 200,000 acre 
area. Wells may be drilled on 640 acre 
units, but some of the units may include 
all the 10 per cent acreage tolerance al- 
lowed under the new spacing rules. The 
704 acre units thus created will tend to 
raise the average unit size above 640 
acres. This estimate of 300 wells in the 
field is believed conservative considering 
the indefinite nature of the present 
limits. 


@ Cost of drilling. From an operator’s 
viewpoint, the cost of drilling and com- 
pleting gas wells in Carthage represents 
a major investment of practically $100,- 
000. All savings that can be made with- 
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out impairing the physical soundness of 
the installation or reducing the perform- 
ance of the well should be welcome. A 
well must be equipped with casing that 
with a sufficient margin of safety will 
withstand pressures greater than 3000 
lb. It must also be perforated and acid- 
ized to obtain a maximum connection 
with the gas reservoir. This is especially 
important for one-third of the allowable 
is based on potential. 

Analysis of Table 1 shows that the 
drilling contractor receives $39,000 for 
6500 ft, of hole, or $6 per ft. This may 
seem high compared to footage costs of 
$2 to $3 in the East Texas field for 3500 
ft. wells, but the drilling is more difficult. 
Fifteen to 20 rock bits are generally 
used from the surface plug to the total 
depth. From 3000 to 4000 lb. weight on 
the bits are used to 4800 ft., and the mud 
pump pressure is held around 900 lb. 
Crooked holes with the attendant troub- 
les of keyseating, sticking drill pipe, and 
prolonged fishing jobs have occurred in 
some instances; but careful attention to 
bit weight, mud conditioning, and expe- 
rience in the drillability of the forma- 
tions has reduced the risk of having 
these troubles. 

The next greatest expense in the drill- 
ing operation is $5500 for clearing loca- 
tion and building roads. Most of the 
wells require 4% mile or more of road. 
Much of it may be plank road through 
second growth pine woods with one or 
more creek crossings to be made passa- 
ble. This item may amount to as much 
as $15,000 or more for some of the rela- 
tively inaccessible or swampy locations. 


@ Drilling mud cost. The cost of drill- 
ing mud weighting and conditioning ma- 


Checking equipment and condition- 
ing mud prior to drilling plug ona 
new Carthage well. 


terial is estimated at $5000 for an aver- 
age well. It is necessary to use 11.5 to 
12.0 lb. mud below 5000 ft. due to the 
high formation pressures, encountered. 
Careful attention to the mud condition 
and treatment may result in substantial 
savings in this expenditure, but so far 
this much needs to be set aside for a safe 
and satisfactory well completion. 

Cement, cementing services, electric 
log surveys, gun perforating, acidizing 
services, and drill stem testing cost $10,- 
345. There seems little chance of reduc- 
ing this expense except by sacrificing 
important information or weakening the 
well. 


@ Well equipment costs. Casing, tub- 
ing, christmas tree, rig waiting time, 
fuel gas, lease damages, trucking serv- 
ice, welding charges, labor, supervision, 
and miscellaneous materials represent 4 
total cost of $23,856. Table 1 shows the 
amount allotted for each item on a repre- 
sentative well. Some of these charges 
will vary with an operator’s accounting 
system or buying power, but relatively 
little can be saved on these items as 4 
whole by most operators. In fact, more 
money may be necessary on many wells. 


@ Total drilling cost. The cost of drill- 
ing and completing a well is estimated at 
$83,701 plus $4185 for contingencies 
making a total of $87,886. The possible 
savings at the present time are limite 
by rising material costs and possible dif- 
ficulties in dual completion, setting -the 
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casing, and other operations that may 
increase rather than decrease the total 
cost. Approximately 60 days are re- 
_ to drill and dually complete the 
wells. 

@ Cost of lease equipment. Analysis 
of Table 2 will reveal that little, if any, 
savings can be made on the estimated 
cost of $6,964.80 for a heater, separator, 
and lease storage. The choice and cost 
of these items will vary considerably 
from operator to operator. Some opera- 
tors utilize used equipment, and others 
spend as much as $10,000 or more on 
lease installations. 

@ Cost of development. Addition of 
the estimated drilling cost of $87,886 to 
the estimated lease equipment cost of 
$6,964.80 makes a total cost of $94,- 
850.80, but this does not include the 
lease cost. Assuming this to be a little 
less than $10 per acre, the total cost of 
development is $100,000. 

@ Geology and reservoir data. The ac- 
cumulation of gas in the lower Glenrose 
ormations underlying the area is due 
partly to the existence of a large domal 
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nose on the southwest flank of the Sa- 
bine uplift, and partly to an up-dip 
pinch-out of permeable porosity in the 
gas-bearing formations toward the shal- 
lower Bethany gas field to the North- 
east. The relation of Carthage to other 
fields in the area may be seen in Fig. 1. 

The Hill sand has been proved pro- 
ductive from about 20,000 acres in the 
northeast section of the field. It is found 
at a depth of about 5000 ft. and ranges 
from 5 to 20 ft. in effective thickness 
with an average of about 10 ft. Produc- 
ing wells completed in this formation 
have from 10,000,000 to 140,000,000 cu. 
ft. back pressure potentials. The original 
reservoir pressure has been estimated at 
2600 lb. The reservoir temperature is 
reported to be 184°F. The 9 Hill wells 
shown on the May, 1945, schedule had 
an average daily potential of 88,000,000 
cu. ft. each and an average daily allow- 
able of 3.548 million cu. ft. This forma- 
tion is not considered an important 
reservoir. 


@ Upper Pettit lime. The Upper Pettit 
gas-bearing oolitic lime covers about 


200,000 acres and is the chief producing 
formation. Except in two or three places, 
its areal extent is not defined. It ranges 
in depth from 5600 to 6000 ft. with a 
producing closure of more than 400 ft. 
The effective thickness of the Upper 
Pettit varies from 5 to 40 ft. with an 
average of about 16 ft. Producing wells 
completed in the Upper Pettit zone have 
back-pressure potentials ranging from 
10,000,000 to 155,000,000 cu. ft. The 
initial reservoir pressure has been esti- 
mated at 3000 lb. The reservoir tempera- 
ture is reported to be 200°F. The 20 
Upper Pettit wells shown on the May, 
1945, schedule had an average daily po- 
tential of 58 million cu. ft. each and an 
average daily allowable of 1,603,000 cu. 
ft. 


The Lower Pettit gas-bearing oolitic 
lime covers about 200,000 acres and is 
the second most important producing 
formation. Its extent is also not defined 
except in a few parts of the field. It is 
found from 40 to 200 ft. below the Upper 
Pettit at depths from 5700 to 6100 ft 
The effective thickness of the Lower 
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Pettit varies from 5 to 30 ft. with an 
average of about 14 ft. Producing wells 
completed in this formation have back- 
pressure potentials ranging from 5 to 
165 million cu. ft. The estimated initial 
reservoir pressure is 3100 lb. and the re- 
ported reservoir temperature 205°F. 
The 16 Lower Pettit wells shown on the 
May schedule had an average daily po- 
tential of 55 million cu. ft. each and an 
average daily allowable of 1,923,000 
cu. ft. 


@ Travis peak reservoir. The Travis 
Peak sandstone appears at this time to 
be the least important gas-bearing for- 
mation largely because only one well 
has been finally completed in it. But 
most of the wells drilled thus far have 
set pipe into this zone indicating the 
possibility of recompletion at a later 
date in those parts of the field where 


small quantities of high pressure gas 
may be obtained. The one well has a 
back-pressure potential of 11,000,000 cu. 
ft. and a daily allowable of 2,420,000 
cu. ft. 


@ Core analyses. Athough many cores 
have been obtained only a few analyses 
have been run. The results cannot, there- 
fore, be considered true averages for the 
reservoirs, but are presented here as ex- 
amples. Table 3 shows the porosity and 
permeability measurements obtained 
from analysis of cores from the Upper 
and Lower Pettit oolitic lime zones in 
the southwestern part of the field. The 
average porosity of these cores probably 
represents the highest to be found in 
these reservoirs, and should not be con- 
strued as typical. 


@ Permeability irregular. Although 
some of these cores had over 20 per cent 


porosity, the extremely low perme 
should be noted especially in the Loa 
Pettit zone. Likewise, the extreme r. 
of permeability should be noted, 
cially the large differences between hori 
zontal and vertical permeability with ; - 





marked lack of correlation between the 
two measurements. 

@ Average porosity low. Estimates of 
average porosity based on several cop 
analyses not shown here, but reported , 
be fair approximations of the void ‘Space hi 
available for the storage of gas in th 
two principal reservoirs are as folloys: 
Upper Pettit 15 per cent, and Lowe 
Pettit 14 per cent porosity. 

@ Wildcats preceded discovery, |, 
may be seen on the development map, 
Fig. 2, a considerable number of shalloy 
wells have been drilled in the proved 
area. Most of these wildcats were seek. 











FIG. 1. RELATIONSHIP OF CARTHAGE TO OTHER FIELD} ON SABINE UPLI-?. 
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—Courtesy DeGolyer and MacNaughton, Dallas, Texas. 
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TABLE 2 
A detailed estimate of the cost of lease equipment required for a well in the 
Carthage field, Panola County, Texas. 
Item Unit cost Quantity | Total cost 

INN 25s 5 behe keless doe cdasnaenenseesses $ 0.254/ft. 225 ft. | $ 57.15 
2-in. "XS | errr se de tnsescenscoenccess 62.38 1 62.38 
Valves and fittings......... ee enone ere tee 50.00 
Indirect heater, complete with temp. con’ , fuel gas regulator, and 

ON DI occ oes fonds. cnccccastegscecscesshevesecce 827 .00 1 827.00 
Valves, pipe and fittings for fuel lines...............-.-..00ceseseeeees 20.00 
Cement, sand, gravel, and form lumber for heater foundation............ 10.00 
2-in. pilot opera iaphragm valve, complete with automatic control... . 274.65 1 274.65 
2-in. '60-Ib- ES 1. irs sist kaise aa aes bhoa pase bss see n0-06: 0. 254/ft. 25 ft. 6.35 
ee eee SS | re eer 62.38 3 187.14 
Valves and fittings............... ES Tea RE aR Ta te ee 50.00 
1500-lb. W.P. NO EE re eee) arene nnn Pe 2,370.00 1 2,370.00 
2-in, 3000-Ib. WP. tie ahha vols badatae $04.01 b)aiemisia’s be 62.38 2 124.76 
3761, TAC sed ipe. ia a ales ans m bes Steere eae 0. 22/ft. 50 ft. 11, 

‘ ve, comple.e with au ic con- 

TLL AEE PEER, ORE 08 POET Ee ae 274.65 1 274.65 
Valves, pipe, and fittings for drain and flare line......................4. 30.00 
Cement, sand, gravel, and form lumber for separator foundation......... 10.00 
4%-in. O.D. OE cocdes 2 asa stages okie Carnewaenelees 0.521/ft. 100 fv. 52.10 
2-in. 6000-Ib. tvpe T adjustable choke...................c.ceeeeeeeeeee 44.80 1 44.80 
Pipe, valves fitcings..... ER che cea here MUNeacings 065 ceamines 50.00 
2-in. 3.75-Ib. standard TAC line pipe................+...ssccceecceceee 0.22/ft. 600 ft. 132.00 
Valves and fittings............ Rr s. OED Roe eee OTT 20.00 
Valves, pipe, Sittings for drip commection.........0...0-sccceccscees ; 20.00 
osc pcadnseaaawednmacdae 59.76/unit 1 59.76 
210 bbl. welded steel storage tanks................ oe 426.00 each 2 852.00 
Stair and walkway for 2-tank battery................-.0. cece ce eee cues 129.06 each 1 129.06 
pS a a rrr re PE ae 35.00 
Tank waren ope and fire-wall................ Pe, Ss ee 100.00 
Tank strapping Nt Plt 5c oko awinsna ebaeecseamek ee a 25.00 
ee es aan aes Gb aks d mba S.sindiaid Sieln-diareiplewanine. «x < 100.00 
Installation EE IO Re re re 300.00 
UTI oi pig.oiak cacntacnihsisedassneessiicgiess vee | 350.00 

| $6,634.80 
I ich, charac camadeecasseseteneceas | | 330. 
ESSA OE IR Gee ear ee | | $6,964.80 
| 

















ing oil production from the Blossom or 
other shallow sands. Approximately 16,- 
000 bbl. of 42-deg. API gravity oil was 
produced from three wells about 10 
miles northeast of Carthage on what is 
now the edge of the Carthage gas field. 
This was known as the Tacoma field. 
Oil in the Blossom sand at 2070 ft. was 
discovered in 1933, but the wells were 
abandoned in 1938. In the meantime, a 
few other tests were drilled to the Pettit 
formation. One of these was drilled in 
the proved area, but failed to uncover 
commercial production and was aban- 
doned. 
@ Discovery well. Finally, in October 
1936 A. C. Glassell’s Frost Lumber 
Company No. 1 was completed as a 
small gas-condensate well about 6 miles 
east of Carthage. On a 14-in. choke it 
produced 4 million cu. ft. and 50 to 70 
bbl. of condensate daily from the Upper 
Pettit formation through perforation 
from 5648 to 5663 ft. Total depth was 
6002 ft. This well was recompleted in 
1943 for 120 million cu. ft. daily from 
the Lower Pettit at 5838 ft. Magnolia’s 
E. A. Hull No. 1, the second well in the 
field, was completed as the Lower Pettit 
discovery well in December 1936. 
Development of the field lagged and 
by January 1943 only 15 wells had been 
completed. Drilling increased slowly un- 
til the spring of 1944, Then, the bringing 
in of some large gas wells accelerated 
drilling as much as possible under war- 
time limitations. 
@ Production record. Only 26,419 mil- 
lion cu. ft. of gas and 440,314 bbl. of 
condensate were produced during the 
first seven years of the field’s life. In 
1944, 21,619,000,000 cu. ft. of gas and 
313,079 bbl. of condensate were pro- 
duced. In March 1945 the operators re- 
ported production of over 2,041,000,000 
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cu. ft. and 31,444 bbl. of condensate 
from 25 wells. Two of these were dual 
completions making a total of 27 produc- 
ing formation outlets. The other wells 
in the field were shut in due to lack of 
connections. This represented a decline 
from the January-February 1945 pro- 
duction that averaged 2,973,000,000 cu. 
ft. and 42,220 bbl. for each month. 
From, discovery to April 1, 1945, the 
Carthage field produced a total of 56,- 
026,000,000 cu. ft. of gas and 869,277 
bbl. of condensate from all reservoirs. 
The average gas-condensate ratio since 
the beginning is 64,451 cu. ft. per bbl. 
This is the equivalent of 15.51 bbl. of 
condensate per million cu. ft. of gas. 


@ Overall gas-condensate ratio. [nas- 
much as the gas-condensate ratio ranges 
from 35,000 to 130,000 depending on the 
formation being poduced and the ef- 
ficiency of separation, it is interesting 
to note the remarkable regularity of the 
overall ratio for the field. The average 
ratio for the first 7 years was 60,000, the 
1944 overall ratio was 69,053, and the 
overall ratio for the first quarter of 1945 
was 68,930 cu. ft. per bbl. Either the 
efficiency of separation is increasing this 
year or more of the lower ratio wells are 
on production. Processing more of the 
gas through plants will increase the 
overall efficiency considerably. 


@ Ultimate recovery. As previously 
stated, much more data on the porosity 
and other reservoir characteristics will 
be needed before estimates of reserves 
will be more than approximations. These 
facts about the reservoirs must be field 
wide and carefu!ly compiled. Reserve es- 
timates made now may be altered con- 
siderably by additional information col- 
lected during the next few years of the 
field’s life. 


Most estimates of ultimate 
range from 3 to 6 trillion cu. ft, A fey 
estimates are lower and a few 
to 10 trillion cu. ft. An estimate of § tri. 
lion cu. ft. and 60,000,000 bbl. of con. 
densate seems to be a reasonable approx. 
imation at this time for the 200,000 acres 
and 30 ft. of effective section in the ty 
principal pay zones. This discounts th 
Hill and Travis Peak pay sections anj 
allows them to serve as safety factors, 
@ Factors used in estimate. The eg, 
mate of 5 trillion cu. ft. amounts to ap 
average of 833,000 cu. ft. recoverable 
gas per acre-foot on the basis of 600,00) 
effective acre-feet in the field in all re. 
ervoirs. Using 14 per cent as the average 
permeable porosity, 3000 lb. as the ay. 
erage initial reservoir pressure, 200°F. 
as the reservoir temperature, 15 per cent 
connate water, and a deviation factor of 
1.12 for 0.65 gravity natural gas. Each 
average acre-foot of sand originally con. 
tained approximately 925,000 cu. ft. of 
gas. Recovery of 833,000 cu. ft. of the 
estimated original 925,000 cu. ft. amounts 
to the recovery of about 90 per cent. As. 
suming the reservoirs lack effective water 
drives, the terminal reservoir pressure 
at the time of abandonment would be 
about 300 lb., and perhaps another 30, 
000 or 40,000 cu. ft. might be produced 
per acre-foot, if low pressure gathering 
systems or compressors are available at 
that time. 


@ Method of allocation. The total gas 
allowable for each reservoir is determin. 
ed each month by the Texas Railroad 
Commission from nominations submitted 
by the well operators, gas pipe line com. 
panies, or other purchasers taking gas 
from the wells. The Commission adjusts 
the allowed production as determined by 
this method to the actual production from 
the field as determined by its records. 

Two-thirds of the total allowable for 
a given reservoir is distributed to the 
wells in the reservoir in proportion to 
acre-pounds. A glance at the map (Fig. 
2) will indicate the difficulties facing 
operators in attempting to form any reg- 
ular 640-acre drilling units. Therefore, 
a tolerance of 10 per cent is allowed. 
This means that some wells will receive 
credit in the allocation formula for as 
many as 704 acres. 

The actual acres in a given production 
unit is multiplied by the rock pressure 
of the well to obtain the well’s acre- 
pounds. The acre-pounds of all wells in 
a given reservoir are added to obtain the 
total. Two-thirds of the month’s allow- 
able for a reservoir divided by the total 
acre-pounds provides the acre-pound fac- 
tor. This factor multiplied by each well’s 
acre-pounds gives each well’s acre 
pound allowable for the month. 

The other third of each reservoirs 
total allowable is divided among 
wells in the respective reservoir in direct 
proportion to the back-pressure potet 
tial. The “potential” allowable for 4 
given well is added to the acre- 
allowable to obtain the well’s total al 
lowable. 


@ Rock pressure and potential. Under 
this method of allocation two factors are 
important to give an individual well its 


THE PETROLEUM ENGINEER, June, 1945 








share 
ervoi 
shou 
This 
Liqu 
this 

usua 
resel 


tant 
divic 
of al 
tial. 


«flow 


ly I 


well 
a sil 
peal 


sure 
Cire 


pre, 
in a 











per cent 
factor of 
as. Each 
ally con- 
cu. ft. of 
t. of the 
amounts 
cent. As. 
ive water 
pressure 
vould be 
ther 30, 
produced 
athering 
\ilable at 


total gas 
letermin- 
Railroad 
ubmitted 
line com- 
king gas 
1 adjusts 
mined by 
‘ion from 
ecords. 

rable for 
d to the 
ortion to 
ap (Fig. 
s facing 
any reg: 
herefore, 
allowed. 
] receive 
a for as 


oduction 
pressure 
I’s acre 
wells in 
otain the 
's allow- 
the total 
und fac- 
ch well’s 
5s acre 


servoir's 
ong the 
in direct 
e poten: 
e for 4 
“ 

total al- 
|. Under 


‘tors are 
well its 


», 1945 





share of the total allowable for the res- 
ervoir in which it is completed. First, it 
should have an average rock pressure. 
This is the shut-in wellhead pressure. 
Liquid in the well will tend to reduce 
this pressure. The rock pressure will 
ysually be higher in a new part of the 
reservoir unless the well produces water. 

The second factor that plays an impor- 
tant role in allowable granted an in- 
dividual well under the present method 
of allocation is the back-pressure poten- 
tial. This is sometimes called the “open 


.fow” potential, but most wells, especial- 


ly large ones are not opened wide to 
make this measurement. Instead, the 
wells are flowed for-an hour or two on 
a small positive choke until the flow ap- 
pears stabilized. 

The well-head temperature and pres- 
sure are measured, then the well flowed 


Circulating and conditioning mud 
preparatory to perforating casing 
ina new Carthage well. 





through a smaller positive choke until 
stabilized. The pressure and tempera- 
ture are again recorded. The process is 
repeated through a still smaller choke. 
This provides a set of volumes and pres- 
sures that can usually be plotted on 
graph paper as a straight line. This line 
is extended to the point where the well 
pressure would register zero, and the 
calculated open flow potential is read 
on the volume scale. 


@ Conditions affecting potential. The 
back-pressure potential of an individual 
well will be less if liquid is produced 
with the gas or if the connection with 
the reservoir is poor. The latter condition 
is usually guarded against by adequately 
perforating the casing opposite the gas- 
bearing strata and by the liberal use of 
acid in the oolitic lime reservoirs. Cor- 
rections are made for the size of the 
tubing or annulus, but unusual obstruc- 
tions in the well bore may affect the re- 
sults considerably. 
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TABLE 3 
Analysis of cores from the Upper 
and Lower Pettit oolitic lime pay 
zones in the Southwestern part 
of the field. 
Permeability md. 
Depth, Porosity, | 
ft. per cent Horiz. Vert. 
Upper Pettit 
5814 15.6 1 | 1 
5815 16.8 eo | i 
5816 16.8 1250 550 
5817 21.1 39 870 
5818 24.7 2140 73 
5819 25.6 1540 810 
5820 25.0 1970 250 
5821 24.8 50 43 
5822 20.6 1420 21 
5823 22.1 198 1010 
5824 18.6 6 94 
5825 19.5 54 42 
5826 20.2 710 62 
5827 22.0 41 | 59 
5828 13.5 2 | 0 
5830 13.7 o | 0 
Lower Pettit 

6002 15.3 0 | 0 
6003 12.9 0 0 
6004 21.9 7 0 
6005 26.9 79 22 
6006 23 .6 3 0 
6007 23.9 | 1580 2130 
6008 21.7 1 1 
6009 22.1 1360 2 
6010 25.4 12 3 
6011 25.5 22 | 16 
6012 23.2 | 3 3 
6013 23.3 2 | l 
6014 25.0 | 2 2 
6015 25.5 12 5 
6016 23.2 | 18 6 
6017 20.0 6 1 
6018 20.0 3 4 
6019 19.1 7 2 
6020 10.5 0 0 

















Dually completed wells are treated as 

two separate wells so far as allocation 
of allowable is concerned. Each zone 
outlet receives its.own individual allow- 
able. Some of these wells have total daily 
allowables for May in excess of 6 mil- 
lion cu. ft. 
@ Factors governing value. The old 
adage, “The more you put into some- 
thing the more you get out of it” is not 
necessarily applicable to gas wells in 
the Carthage field. The operators are 
investing heavily. Approximately $100,- 
000 is being put into each well, but many 
as previously stated are shut in for want 
of a connection. However, the plans for 
more connections and more plants and 
pipelines are expected to provide out- 
lets for all the wells. 

When the presently proved field is 
fully developed with 300 wells and all 
are connected to gathering systems, the 
present worth of the wells will depend 
largely on the price received for the pro- 
duction and the average daily allowable. 


@ Dually completed wells. Dual com- 
pletion wells will generally have twice 
the value of single zone completions, but 
so far as this discussion is concerned the 
wells will be treated as units. The av 
erage well would be located on a 666- 
acre lease unit. It would have an initial 
reserve of 16,667,000,000 cu. ft. of gas 
and 200,000 bbl. of condensate. The 
gross revenue from the sale of these re- 
serves during the life of the well would 
amount to approximately $800,000. This 
is based on an anticipated average price 
of 3 cents per 1000 cu. ft. for gas and 
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FIG. 3. DRILLING TIME CURVES THROUGH UPPER AND LOWER PETTIT PRODUCING ZONES. 
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$1.50 per bbl. for condensate. The op- 
erator’s seven-eighths would be $700,000. 
The remainder would belong to the roy- 
alty owner. It is assumed that if the ef- 


- ficiency of gas-condensate separation is 


improved by the installation of plants, 
all would benefit to a greater extent. 

The present worth of the wells—of the 
field, in fact—hinges primarily on the 
prices obtained for the production and 
the rate of production. One factor tends 
to work against the other. If the price is 
higher the rate of production would prob- 
ably ease off, for users would seek cheap- 
er fuels. Let us assume, therefore, that 
price remains constant. 


@ Estimated life of field. At 1,000,000 
cu. ft. per day per well, the field would 
need an outlet for only 300,000,000 cu. 
ft. per day. The reserves would last about 
46 years, and the payout on the average 
well would exceed 64 years excluding 
interest and producing costs. 

At 2,000,000 cu. ft. per day per well, 
the field would need an outlet for 600,- 
000,000 cu. ft. per day. The reserves 
would last about 23 years, and the aver- 
age well would be paid out in about 
3 1/3 years not counting producing costs 
and interest on the investment. 

At 3,000,000 cu. ft. per day per well, 
the field would require an outlet for 
900,000,000 cu. ft. per day. The reserves 
would last approximately 16 years, and 
the average well would be paid out in 
a little over 2 years. 


@ Capacity of field outlets. The pres- 
ent field outlets are reported to have a 
capacity of from 100,000,000 to 130,- 
000,000 cu. ft. per day. United Gas Com- 
pany operates a 22-in. line connecting 
with its gathering system at Waskom, 
Texas, and its South Texas lines toward 
Houston. Arkansas-Louisiana Gas Com- 
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pany operates the only gasoline plant 
presently completed in the field and 
takes gas from the field through a 12-in. 
branch line from the Bethany field. 

United Gas has proposed building a 
24-in. line from the field to Monroe, Lou- 
isiana, to connect with the Tennessee 
Gas and Transmission’s new 24-in. trunk 
line that extends from South Texas to 
the Appalachians. The field outlet would 
be increased about 100,000,000 cu. ft. 
per day by this connection. 

Southern Natural Gas Company has 
proposed extending its gathering system 
by the installation of a 14-in. line from 
Logansport, Texas. This may provide an 
additional field outlet of 40,000,000 cu. 
ft. per day. Lone Star Gas Company has 
under consideration an extension of its 
gathering system from Athens, Texas. 
Another company is reported to have 
filed an-application for a tine from the 
field, but data on the proposed capacity 
is not available. 

The Chicago Corporation has prepar- 
ed the ground for a plant West of Car- 
thage on the Henderson highway. United 
Gas selected a site immediately south 
of the town. 


@ Recycling and Fisher-Tropsch proc- 
esses. The present field outlet capacity 
of approximately, 130,000,000 cu. ft. 
daily plus the proposed outlet capacity 
announced at the time this is written 
will probably not exceed 300,000,000 cu. 
ft. This indicates that recycling or a 
Fischer-Tropsch unit for converting nat- 
ural gas into gasoline will be needed to 
keep the well operator’s revenue at an 
interesting profit level. Plans for both 
of these methods of increasing the ulti- 
mate recovery have been under consid- 
eration by the operators. 


@ Carthage engineering committee. 
Owners of leases covering more than 90 
per cent of the presently proved area of 
the field have recently organized the 
Carthage Field Engineering Committee. 
The purpose of the committee is to com- 
pile factual data on the producing res- 
ervoirs for use of the operators and con- 
servation authorities. W. H. Barlow, for- 
merly a petroleum engineer with the 
Ohio Oil Company, has been selected as 
the directér. An office has been opened 
in the town of Carthage. 

R. O. Garrett of the Arkansas-Lou- 
isiana Gas Company at Shreveport, Lou- 
isiana, is chairman of the executive com- 
mittee. Other members of the commit- 
tee include T. W. Johnson of the Union 
Producing Company; A. C. Glassell, 
Shreveport; H. K. Greenleaf of The 
Chicago Corporation; J. O. Sue of the 
Humble Oil and Refining Company; F. 


’ N. Speller, Tyler, and Colin Rae of 


Skelly Oil Company. 

The formation of this committee to 
gather, arrange, and record fundamental 
information on the nature and char- 
acteristics of the separate reservoirs that 
comprise the Carthage field represents 
an important step toward conservationof 
this valuable reserve. The facts to be ob- 
tained on permeability, porosity, effec- 
tive thickness, and extent of the reser- 
voirs, together with reservoir pressure 
and production records, will constitute 
the foundations on which true and impor- 
tant conservation measures can be built. 
Now, while the field is relatively new 
and the gas and condensate reserves are 
practically the same as they were orig- 
inally, is the time when the facts can 
mean the most to everyone concern 
The foresight of all who are responsibl 
for the organization of this committee 1s 
commendable. kak 
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FOUR REFINERS CONVERT 
(RACKING PLANT TO WAR 


By PAUL TRUESDELL and W. E. LEMEN 


Tuere is a 100-octane gasoline plant in 
the Pennzoil refinery at Oil City, Penn- 
sylvania, that represents extension into 
the war effort of a joint oil-cracking en- 
terprise that was set up by four neigh- 
boring refiners almost 15 years ago. 
They are The Pennzoil Company, The 
Quaker State Oil Refining Corporation, 
The Wolf’s Head Oil Refining Company, 
and The Continental Refining Company. 

The four joined together in 1931 to in- 
stall a 2500-bbl. per day single coil UOP 
thermal cracking unit for their common 
use. It was named Dubbs No. 3. It re- 
placed Dubbs Nos. 1 and 2 of 1000-bbl. 
daily capacity each, which had been in- 
stalled by Pennzoil alone in 1927. 

Dubbs No. 3 was the first joint crack- 
ing plant in the history of the oil indus- 
try and the arrangement entered into by 
its owners was unique. They did not form 
a corporation or a partnership. They 
were and are keen competitors, yet they 
have gone along to this day amicably and 
successfully, their obligations defined 
and their rights safeguarded by nothing 
more than a mutual understanding set 
forth in a simple contract. 

The satisfactory working out over the 
years of this informal agreement has 
demonstrated the fact that, by joining 
forces, small refiners, even competitors, 
can enjoy the benefits of modern facili- 
ties that might be too costly for one to 
finance, and can effect economies to- 
gether that no one of them could accom- 
plish alone. 

It gave the co-owners confidence to 
venture together into the war production 
program. 

The No. 3 unit was built on Pennzoil 
land and is operated by that company. 
Fach participating refiner supplies his 
proportionate share of cracking stock, 
bears his share of the costs and takes his 
share of the products. Pennzoil supplies 
more than half of the charging stock. 

Cracking of Pennsylvania oils proved 
80 satisfactory that Pennzoil alone, in 
1932, installed a UOP thermal unit for 
teformir zg and once-through cracking, 
which » as christened Dubbs No. 4. This 
is not a part of the common cracking 
plant. ° 

In 1938, the four-company cracking 
unit was converted to 2-coil operation by 
the addition of a light oil heater and its 
capacity was increased to 4500 bbl. a 
day. In the following year the associated 
refiners installed a 200-bbl. a day UOP 
catalytic polymerization unit to polymer- 
we the olefins in the overhead condensate 
from the thermal cracking unit stabilizer, 
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Universal Oil Products Company 


thus increasing the overall yield of gas- 
oline from the crude and improving its 
octane rating. 

At about that time, Pennzoil manage- 
ment, foreseeing a great future for cata- 
lytic cracking, had begun to explore with 
Universal Oil Products Company the 
economic feasibility of a fluid catalytic 
cracking unit as a means of improving 
the quality of their gasoline. 

The imminent threat of war to the 
United States brought the matter to a 
head. In October, 1941, a few weeks be- 
fore Pearl Harbor, W. S. Zehrung, presi- 
dent of Pennzoil, with the consent and 
approval of the other refiners, decided 
that the time had come to install a com- 
mon Catalytic cracking unit. 

The primary objective was to put the 
refinery into the war effort most effec- 
tively as a producer of aviation gasoline; 
the secondary purpose was to assure the 
companies of the ability to meet any high 
octane standards that might prevail in 
the postwar gasoline market. 

The four refiners were ready to pay 
for the catalytic cracking unit with their 
own money. 

From that decision grew the present 
100-octane gasoline plant, which goes 
far beyond the original plans. It com- 
prises the three elements that make up 
a complete aviation gasoline refinery, 
namely, a single-stage fluid catalytic 
cracker of 4500 bbl. daily capacity, a 
gas concentration unit, and a UOP HF 
alkylation unit designed to produce 740 
bbl. per day of alkylate. 

The catalytic cracking unit, with the 
auxiliaries and alterations to other proc- 
ess units that it necessitated, cost the co» 
owners more than $2,000,000, and the 
gas concentration and alkylation units, 
with auxiliaries, which were financed by 
the Defense Plant Corporation, cost well 
over $3,000,000 more. These facilities 
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are operated by Pennzoil under contract 
with the government. 

These combined facilities are actually 
turning out today for our fighting flyers 
and those of our allies, 50 per cent more 
100-octane gasoline than they were orig- 
inally expected to produce. 

From the time the decision was taken 
to convert to war production, direct re- 
sponsibility for seeing the program 
through devolved upon D. W. Grant, vice 
president of The Pennzoil Company. The 
completion and the outstanding perform- 
ance of the plant, testify to his achieve- 
ment. 


@ Main Pennzoil refinery. At the time 
the joint aviation gasoline plant was pro- 
jected, Pennzoil was producing from 
Pennsylvania crude at its No. 1 plant at 
Rouseville, 3 miles north of Oil City, the 
following products: 

S. R. gasoline—360°F. e.p., 52 octane 
number, 6 lb. R.v.p. 

Kerosine (w.w.)—360-525°F. b.p., 45 
API gravity. 

Light gas oil-400-700°F. b.p., 40 API 
gravity. 

Wax distillate. 

Steam cylinder stock. 

The straight-run gasoline was re- 
formed in Dubbs 4, the kerosine was sold 
or cracked, as conditions required, and 
most of the gas oil went to the common 
cracking unit. The wax distillate and 
cylinder stock were processed in the 
complete modern lube plant into the 
celebrated “Pennzoil,” a Pennsylvania 
motor oil. Today, a methyl-ethyl-ketone 
solvent dewaxing plant is under con- 
struction in Plant 1. 

In October, 1942, ground was broken 
for the aviation gasoline plant. It was a 
combination conversion and new con- 
struction job. Universal was the designer 
and licensor of the processes, and Arthur 
G. McKee and Company was the engi- 
neering contractor. Both companies col- 
laborated with Pennzoil in installing the 
earlier UOP thermal cracking units and 
in making all subsequent additions and 
changes thereto. 

The new facilities were placed on two 
separate pieces of land stretching along 
Pennsylvania State Highway No. 8, 
which follows the course of Oil Creek 
northward out of Oil City. They are 
known as Plants 2 and 3. 

The new catalytic cracker was placed 
in Plant 2, where Dubbs No. 3, Dubbs 
No. 4, and the polymerization unit are 
situated. By an interesting coincidence, 
the cat cracker was built on the exact 
site of old Dubbs 1 and 2. Plant 2 is 
about 2 miles south of No. 1. The Quaker 
State refinery, known as the “Independ- 
ent Plant,” adjoins it on the south and 
the plant of the Continental Refining 
Company bounds it on the north. The 
Wolf’s Head refinery is at Reno, about 
6 miles away. 

Plant 3, also called the DPC plant, is 
a third of a mile north of Plant 2 on a 
5-acre tract that was purchased by Penn- 
zoil for DPC. It contains the gas concen- 
tration unit, the HF alkylation unit, and 
the necessary utilities, including a new 
cooling tower, a new boiler plant, and 
complete facilities for inhibiting, ethyliz- 
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ing, blending, storing, and shipping avia- 
tion gasoline. Everything in Plant 3 was 
financed and is owned by Defense Plant 
Corporation. 


@ Thermal cracker converted. Dubbs 
No. 3 was the starting point in the war 
conversion program, although in 1942, 
before the work began, the four refiners 
had made a contribution to the aviation 
gasoline supply by converting the poly- 
merization unit from motor polymer to 
codimer production. 

Dubbs No. 3 is the first UOP thermal 
cracking unit ever to be tied into a cata- 
lytic cracking operation. Here is the way 
it was done. 

The fractionator, which had almost 
reached the retirement stage for high 
pressure operation, was found to be 
of suitable size to serve, with minor 
changes, as the fractionator for the cata- 
lytic cracker. So it was moved to the 
proper location and placed in a service 
that requires an operating pressure of 
only 5 lb. A new tower, designed for 90- 
lb. pressure, was installed on the thermal 
cracker. 

It was evident that under the new 
scheme, the thermal cracker would lose 
its old job, because the gas oil and kero- 
sine formerly charged to it would go to 
the catalytic cracker instead. The only 
material available for thermal cracking 
would be catalytic cycle stock, amount- 
ing to 1500-2000 bbl. per day, and 
straight-run gasoline. 

It was found that the original 2-cell 
heavy oil heater of the thermal cracker. 
a 45,000,000 B.t.u. per hr. furnace, had 
sufficient capacity to handle all the cata- 
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lytic cycle stock. Two-coil operation 
could be carried out by merely separat- 
ing the coils, using one side for light 
and one for heavy oil. This was done, giv- 
ing the unit a capacity of about 2500 
bbl. a day and effecting a substantial 
economy. 

Through this arrangement, the light 
oil heater, a 30,000,000 B.t.u. per hr. fur- 
nace, was released for use, without being 
moved from its original location, as a 
heater for the feed to the catalytic 
cracker. 

A UOP center wall updraft reforming 
heater, of 3500 bbl. daily capacity, was 
added, so that the reforming of straight- 
run gasoline and cracking of cycle stock 
could be done in a single unit, thereby 
economizing on manpower and operat- 
ing costs. 

The remodeling of Dubbs 3 was car- 
ried on in such a manner that its opera- 
tion was interrupted for only two months. 

In its new role today, this thermal unit 
is cracking about 1600 bbl. per day of 
cycle stock and 2500 bbl. per day of 
straight-run gasoline. The former is pro- 
duced in the catalytic cracking unit. The 
gasoline comes from the refineries of 
Pennzoil, which, as before mentioned, is 
the maker of “Pennzoil” motor oil; 
Quaker State, manufacturer of “Quaker 
State” motor oil; Wolf’s Head, producer 
of “Wolf’s Head” motor oil, and Conti- 


Fluid catalytic cracking unit 
with storage hoppers, frac- 
tionating column, catalyst 
cracking, regenerator section, 
and precipitator at top right. 





aaunel, manufacturer of “Coreco” moto; 
oll. 

The cycle stock is pumped directly 
from the fractionator of the cat cracker 
into the thermal cracker fractionator 
which operates at a top temperature of 
370°F., bottom temperature of 615°F. 
and 93-lb. pressure. Heavy combined 
feed from the bottom of the fractionator 
is charged to the heavy oil side of the 
heater and light combined feed, as a side 
cut from the fractionator, is charged to 
the light oil coil. 

Heat is recovered from the fractionat. 
ing column by circulation of side cut and 
bottoms through steam-generating heat 
exchangers, which together produce 18. 
000 Ib. per hr. of 125-lb. steam. This 
method of heat recovery was installed as 
the economical way to relieve the load 
on an old and overtaxed boiler plant. 

The heavy oil stream leaves the heater 
coil at a transfer temperature of 915°F. 
and goes into the top of the reaction 
chamber, which operates at 375-lb. pres. 
sure. The light oil stream leaves the coil 
at 945°F. and joins the heavy oil stream 
at the reaction chamber outlet, ahead of 
the pressure control valve. 

Vapors from the reformer, leaving the 
heater at transfer temperature of 975. 
1000°F. and at a pressure of 500 Ib., are 
quenched with light oil to a temperature 
of 800°F., passing through a pressure 
control valve and joining the other 
streams at the primary flash chamber 
inlet. 

Overhead from the primary flash 
chamber enters the fractionator at a 
point below the inlet of the cycle stock. 
Primary flash chamber bottoms go to a 
secondary flash chamber operating at 30- 
lb. pressure and 525°F. temperature. 
Overhead from the secondary flash 
chamber is used as transfer quench and 
flash chamber reflux. Bottoms from the 
secondary flash chamber, black fuel oil 
of 10-deg. API gravity, represent about 
10 per cent of the gasoline-cycle stock 
charge. 

Feed to Dubbs No. 3 


Straight run gasoline—360 e.p., 52 o¢- 
tane number. 

Catalytic cycle stock—36-37 °API 
gravity, 400°F. I.B.P. 650° end point. 


Products from Dubbs No. 3 


Motor gasoline frac- 
tions, 400°F. end- yon BbL 
point, 64-65 octane per cent per day 
rating, 5-6 lb. R.v.p. 72-77 2900-3100 
Butylenes =, 5 200 


Isobutane plats Ls 60 
Botems 10 410 
ae CO ak 


Overhead from the fractionator goes 
to a receiver where liquid and gas are 
separated. A 2-cycle 200-hp. gas-engine 
driven Clark’ compressor compresses the 
gases from 90 to 225 lb., and delivers 
them to the deethanizer of the gas coh 
centration system for the recovery of ©, 
and heavier hydrocarbons. 

Unstabilized gasoline from the fr 
ceiver goes to a pair of stabilizers operat 
ing in parallel as a debutanizer. 1H¢ 
overhead condensate is charged to t 
depropanizer of the gas concentration 
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tem. The bottoms are debutanized 
motor gasoline fractions. 

The butylenes and isobutane recov- 
ered make up a part of the charge to 
alkylation ; thus, the thermal unit has a 
substantial part in the production of avi- 
ation gasoline, as well as in converting 
cycle stock and straight-run into motor 
gasoline. 

Catalytic naphtha from the bottom of 
the rerun column of the gas concentra- 
tion system, and motor polymer when 
available, are blended with the thermally 
cracked and reformed motor gasoline 
and its vapor pressure is raised to speci- 
fications by the addition of normal bu- 
tane recovered from the thermal and 
catalytic BB fractions and separated in 
the debutanizer of the alkylation unit. 

Dubbs No. 4 is now employed by Penn- 
wil alone as a standby for motor fuel 
production, being used to crack excess 
gas oil or kerosine or to reform excess 
straight-run gasoline. 

The catalytic polymerization unit, 
which was robbed of its normal feed in 
the new arrangement, was modified so 
that it could process the gas concentra- 
tion depropanizer overhead to produce 
motor polymer. This was accomplished 
by combining the depropanizer overhead 
and the normal butane stream from the 
alkylation unit deLutanizer in the poly 
unit feed drum, providing a liquid feed 
that can be processed without extensive 
alterations to the existing equipment. 
Normal butane thus recovered is com- 
bined with the debutanized motor gaso- 
line components along with the polymer. 
@ The catalytic cracking unit. Al- 
though the processes that take part in 
the production of aviation gasoline are 
interdependent, top honors for useful- 
ness probably should go to the fluid cata- 
lytic cracking process because it is the 
largest producer of the components of 
100-octane gasoline. 

Those components are base stock, 
alkylate, and isopentane. The catalytic 
cracker produces all the base stock, most 
of the isopentane, and the greater part 
of the isobutane and butylenes that go to 
make up alkylate. In one method of op- 
eration, the cat cracker has produced 
from a virgin feed of 4300 bbl. a day, 


these vital products: Bbi, Volume, 
perday percent 


Depentanized 330° F. end 
rating, 5-6 lb. R.v.p. 72-77 2900-3100 


C, fraction 460- 10.7 
Butylenes 325 7.5 
Isobutane ____ 460 10.7 


The 4500-bbl. daily design capacity of 
the catalytic cracker was based on a 
charge composed of 3900 bbl. of gas oil 
of 39-40 API gravity and 600 bbl. of ker- 
osine of 45 API gravity. It was expected 
that the gas oil and kerosine produced in 
the Pennzoil plant and in those of the 
co-owners would be sufficient to supply 
the feed stocks in that ratio and in the 
quantities needed. Owing to shortage of 
Pennsylvania crude, that condition has 
hot prevailed. Consequently, it has been 
necessary to purchase gas oil from other 
sources. 

Under these conditions the catalytic 
cracking unit has demonstrated its ver- 

(Continued on Page 84) 
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Dependable Power that|j 


A* any user of a Cooper-Bessemer why he 

likes it. Nine chances in ten he'll mention De. 
pendability — its ability to stay on the job year 
after year, handling overloads or normal loads 
without interruption of service, with negligible 
maintenance. 


Such dependable performance means Economy 
measured in low-cost operation . . . economy fur- 
ther emphasized by fuel saving and efficient work 
output resulting from good design, advanced 
engineering and sound workmanship. 


Most Cooper-Bessemer engines and compressor 
units built since Pearl Harbor have been allocated 
to meet the most critical wartime needs — for pro- 
ducing aluminum, synthetic rubber, ammonia, 
helium, and aviation gasoline; for other vital 
processing operations; for natural gas transmission. 


Meanwhile, the hundreds of Cooper-Bessemer Die- 


Two Type JS 8-cylinder Diesels, rated 690 hp 
each, driving 495 kw generators. Cooper-Bessemer 
Diesels produce economical electric power for 
many plants in the petroleum industry. 
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 troleum’s new Cromwell, ‘Texas. 
telfinery. The units are 400 hp G- 
MV’s—built also in 600, 800, and 
1000 hp sizes. 





sels, gas engines and compressors that went to the 
oil, gas, and related industries before the war have 
continued to perform dependably, economically, 
under the heavier loads and gruelling conditions 
of wartime, often operated by personnel with little 
or no experience. 


As war demands slacken, we are ready to supply 
even better engines and compressors for all our 
old customers, and new ones too, who want to en- 
joy the sure advantages of dependable, economical 
Diesel and gas-engine power for pumping, drilling, 
compressing, and for generating electricity. 


It is time now to figure your needs, immediate and 
post-war. Your inquiry will receive our prompt 
attention. 














oid York, ashing “Bradtord, Pa. a. pattie. | 
: Houston, Dallas, Greggton, Pampa « and Odessa, Texas + lig Shreveport — : St. Louis Los Angeles ‘ 
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(Continued from Page 81) 
satility. When sufficient fresh feed stock 
was available, the unit has cracked as 
much as 5000 bbl. per day. It has run on 
charges ranging from straight gas oil to 
mixtures containing up to 30 per cent 
kerosine, taking them in stride. Even IIli- 
nois gas oil as low as 33-deg. API grav- 
ity has been cracked without difficulty 
and with no serious effect on yields. 

Operating conditions have been varied 
as much as charging stocks to meet spe- 
cial requirements. For instance, since 
isobutane became available from outside 
sources, the reactor temperature has 
been progessively increased to 950°F. 
in order to produce at the same time the 
maximum amount of butylene for alky- 
lation and a base stock suitable for avia- 
tion blending without treatment other 
than a caustic wash. 

During periods when output of 100- 
octane gasoline is limited by shortage of 
alkylate, the overall production has been 
increased by improving the quality of 
the base stock in a partial treating op- 
eration in which 400°F. end point gaso- 
line from the receiver is returned to the 
reactor along -with the fresh feed. 

Sidecut or cycle stock from the frac- 
tienator, which usually is cracked in 
Dubbs No. 3, has been recycled to the 
catalytic reactor in order to maintain 
maximum yields of base stock during 
periods when the supply of virgin charge 
stock was insufficient. 

For instance, during the first two 
weeks in February, 600-700 bbl. per 
day of recycle gasoline was charged to 
the unit, together with 4000-4200 bbl. of 
virgin gas oil in order to improve base 
stock quality. Late in February, the op- 
eration was changed. Instead of recy- 
cling raw gasoline, 750-850 bbl. per 


day of sidecut cycle stock was charged 
to the unit with 4300-4400 bbl. of fresh 
gas oil, in order to increase the overall 
production of aviation gasoline. 

When sufficient fresh feed stock again 
became available, recycling was stopped 
and the charge of fresh feed was in- 
creased to 4800-5000 bbl. per day. 

Yields from the operation when proc- 
essing 3800 bbl. per day of virgin gas 
oil and 700 bbl. per day of sidecut cycle 
stock (calculated on fresh feed input 
basis) were: 


Debutanized base stock............... 36.4 vol. per cent 

DN ee nca si Contains v0:36audoas) 7.1 vol. per cent 

Light oil (eyele stock)............. 23.6 vol. per cent 

ee aa 26.4 vol. per cent 

> J og ee er ee 12.8 wt. per cent 
e 


Peete as ater airasencoueetn 5.9 wt. per cen; 
Normal feed stock and quality of products 


Fresh Debutanized Hea Light 
feed base stock naphtha gas oil 


Type: Gas oil 
Gravity......... 39.0 66.0 37.4 37.5 
ASTM dist. 

3 i a | 99 338 412 
ERAS 492 116 349 485 
Re > §75 155 360 530 
eee 658 284 370 600 
Sere 705 327 417 665 

Sulphur wt., per 

REP 0.01 

OE eee 
Octane number 

AFD-IC clear. . 80.8 

AFD-1C+4.6 
ec. TEL..... 91.1 

AFD-3C+4.6 
cc. TEL..... 5+ 0.37 

Composition C, Fraction liquid 
Vol. per cent 
NB nao. cane tahiccbuamenaapmmawedie 12 
IID ois. Fads wdie disses ssoewae 24 
I hia Se arala ccs aS oeannce semen 53 
I ii 5i ac ci wasn dceesiennea sees 11 


Had this catalytic cracker been less 
flexible, production of aviation gasoline 
would have suffered severely. 

The operation of a fluid catalytic 
cracking unit is based on three main 
principles: 

1. A catalyst consisting of finely di- 
vided solids will behave much like a 





fluid under the proper conditions 
aeration. 

2. The catalyst may be trans 
in air or vapor streams. 

3. The catalyst will settle out i 
dense phase when a stream of air 
vapors carrying catalyst is introd 
into a chamber of considerably 
diameter than the transporting line. 

The fluid catalytic cracking unit 
ploys these three principles to carry 
two main operations continuously 
simultaneously: 

1. Cracking oil in the presence 
catalyst. 

2. Maintenance of catalyst activity 
by burning off the coke deposited on the 
catalyst during the cracking reaction, 

In order to minimize coke formation, 
and for other reasons, catalytic crack. 
ing is carried out at low pressure. The 
normal operating pressure in the re. 
actor is about 10 pounds. The reactor 
is a 13-ft. by 54-ft. vessel mounted ver. 
tically near the ground. 

The regenerator, operating at 1-lb, 
pressure, is a 20-ft. by 32.5-ft. vessel ele. 
vated about 150 ft. The static head de. 
veloped by a column of fluidized cat. 
alyst in a vertical pipe off the bottom of 
the regenerator, known as the regen- 
erated catalyst standpipe, is sufficient to 
feed catalyst into the reactor. The re- 
generated catalyst standpipe has an in- 
side diameter of 18 in. 

Fresh oil feed passes through a G-fin 
heat exchanger in which its temperature 
is raised to 300°F. by exchange with a 
portion of the slurry circulating stream 
from the bottom of the fractionator, and 
thence to the heater in which the tem- 
perature is raised to 750°F. 

The partially vaporized charge enters 
the catalyst section at the line through 
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E ARE NOT ADVOCATING . 

that you neglect war production | 

for post-war planning — not at . 
all. But the use of Utility Electric Power 
for war production jobs has again proved 
its top-flight efficiency. In your post-war 
plans always include the use of Utility 
Electric Power. Feel free to call on the 
power engineer of your Utility Electric 
Power Company. 
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which catalyst at a temperature of 1050- 
1100°F. is circulated to the reactor. This 
line is the injector. About 1300 lb. per 
hr. of steam is introduced at the injec- 
tor, to assist the mixing of catalyst and 
oil. The catalyst from the regenerator 
supplies the greater part of the heat re- 
quired for vaporizing and cracking the 
charging stock. Current operation is 
carried out with a reactor temperature 
of 950°F. 

The reactor temperature is largely a 
function of the regenerator temperature, 
the catalyst circulation rate, and the 
pre-heat on the oil feed to the reactor. 
\ constant temperature is maintained in 
the reactor by minor adjustments of the 
catalyst circulation rate and preheat on 
the fresh feed, while the regenerator 
temperature is allowed to vary within a 
50°F. range. 

With a regenerator temperature of ap- 
proximately 1100°F., the catalyst circu- 
lation rate is about 7 tons per min., which 
maintains a ratio of 15 lb. of catalyst 
per pound of oil. 

The combined catalyst and oil vapors 
enter the reactor through a perforated 
distribution grid situated near the bot- 
tom of the reactor, and of such size that 
an annular space is left between the 
edge of the grid and the walls of the 
reactor. The catalyst separates into a 
dense phase above this grid. The vapors 
passing upward through this dense phase 
keep it agitated so completely that the 
hed is at a substantially uniform den- 
sity. 

The oil-catalyst contact time depends 
upon the weight of catalyst in the re- 
actor rather than the volume, for the 
density of the catalyst in the dense phase 
may vary with other operating condi- 
tions. A constant weight of catalyst is 
maintained in the reactor by a controller 
actuating the slide valve at the bottom 
of the regenerated catalyst standpipe to 
maintain a constant differential across 
pressure taps at the top and bottom of 
the reactor. Thus a contant weight of 
catalyst is maintained by balancing the 
catalyst flow into the reactor against 
that withdrawn. 

Most of the catalyst entering the re- 
actor is withdrawn from the dense phase 
through the annular space around the 
inlet grid, passing downward into a 
conical section and thence into the draw- 
off line or reactor standpipe. Steam is 
injected at three levels around the coni- 
cal section in order to strip hydrocarbon 
vapors from the spent catalyst. About 
3000 Ib. per hr. of steam is used. 

Hydrocarbon vapors, steam, and some 
entrained catalyst pass upward through 
a disengaging space into a multiclone 
separator mounted in the top of the re- 
actor. The multiclone is a series of small 
cyclone dust separators arranged to op- 
erate in parallel. 

Catalyst knocked out by centrifugal 
action in the multiclone is returned to 
the dense phase through a collection 
hopper and dip leg. Hydrocarbon vapors 
carrying only a small amount of catalyst 
pass overhead from the multiclone to 
the fractionator, entering at a point just 
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above the liquid level at the bottom. 

The fractionator is an 11-ft. by 65-ft. 
tower containing 12 trays above a cen- 
ter well, and 2 trays, 2 perforated plates, 
and 7 perforated disk and donut pans 
below. Heat is recovered from the lower 
section by circulation of fractionator bot- 
toms through a steam generating heat 
exchanger that produces 7000 Ib. per 
hr. at 125-lb. pressure. 

Oil leaving the steam generator at 
400°F. is returned to the fractionator at 
the upper perforated tray, along with 
the bottoms stream from the fresh feed 
exchanger. This circulation of bottoms 
not only supplies the necessary cooling, 
but also provides the liquid wash for 
scrubbing entrained catalyst from the 
rising vapors. 

The concentration of catalyst in the 
bottoms or slurry is maintained between 
0.5 and 1.0 Ib. per gal. by continuously 
returning column bottoms to the reac- 
tor via the injector. 

Mid-column cooling is provided by 
circulating sidecut drawn from the cen- 
ter well into an accumulator through a 
low pressure steam generating heat ex- 
changer that produces about 3000 Ib. of 
40-lb. steam per hr. This stream leav- 
ing the exchanger at 300°F. is returned 
to the column 3 trays above the center 
well. The sidecut or cycle stock is pump- 
ed directly to the thermal cracking unit. 

The fractionator operates at a pres- 
sure of 5 lb. The bottom temperature is 
held at 550-575°F. and the top tempera- 
ture is maintained at 225°F. by return- 
ing gasoline from a reflux accumulator 
to the top of the column. Water from the 
condensation of the steam injected into 
the reactor is withdrawn continuously 
from a leg on the reflux accumulator. 

Overflow from the accumulator passes 
through a subcooler into a receiver from 
which the 400°F. end point unstabilized 
gasoline is pumped to the gas concentra- 
tion unit. whereas the gas goes to the 
compressor suction drum and thence to 
the first stage of a 600-hp. 2-stage gas- 
engine driven Cooper-Bessemer compres- 
sor. 

Discharge from the first stage at 50- 
lb. pressure passes through a cooler into 
a receiver. Low pressure condensate is 
pumped to the gas concentration de- 
propanizer. Fifty-pound gas passes to 
the second stage of the compressor in 
which the pressure is raised to 225 lb. 
The second stage discharge passes 
through a cooler into a high pressure re- 
ceiver from which the gas and high pres- 
sure condensate go to the gas concen. 
tration deethanizer. 

Spent catalyst leaves the bottom of the 
reactor at 900-950°F., passes through a 
slide control valve and drops into the 
line through which air for regeneration 
is introduced. The catalyst is picked up 
by this air stream and carried upward 
into the regenerator through the regen- 
erator riser, inside diameter of which 
is 36 in. 

The rate of catalyst circulation is de- 
termined from the pressure differential 
between two points on the riser, and the 
circulation rate is adjusted by resetting 
the controller, which actuates the spent 


catalyst slide valve to maintain a gp, 
stant differential on the riser. 

The combined air and catalyst stream 
passes through a perforated grid into 
the main section of the regenerator jp 
which the catalyst settles into a dense 
phase. The temperature in the : 
ator is 1050-1100°F. This temperature jy 
maintained by burning coke deposite 
on the catalyst during cracking. Coke o 
the spent catalyst amounts to 1.0 to 15 
per cent by weight. This is reduced jp 
0.5 to 1.0 per cent in the regenerator, 

The total quantity of coke burned jn 
the regenerator is 30-35 tons per day, 
Regeneration air is supplied by a turbo. 
blower unit capable of delivering 11,6 
standard cu. ft. at a discharge pressure 
of 18 lb. The air rate is controlled by 
adjusting a butterfly valve in the blower 
discharge to maintain an oxygen concen. 
tration of 2-3 per cent in the combustion 
gases leaving the regenerator. 

Combustion gases and some entrained 
catalyst separate from the dense phase 
and pass upward through a multiclone 
separator mounted in the top of the re. 
generator. Catalyst separated by centrif. 
ugal action in the multiclones drops 
into a hopper from which it is returned 
to the dense phase through a dip leg. 
Regenerated catalyst is withdrawn from 
a hopper in the dense phase passing 
downward through the standpipe into 
the reactor to complete the catalyst cir. 
cuit. 

Combustion gases from the regener. 
ator pass overhead at 1000-1050°F,, 
through a waste heat boiler in which 
sufficient heat is recovered to generate 
3000 lb. of 40-lb. steam per hr. The par- 
tially cooled gases are further cooled to 
375-400°F. by the injection of water 
into the duct below the waste heat boiler. 

From this duct the gases pass into a 
Cottrell electrical precipitator in which 
the catalyst particles are charged and 
collected on the plates of plate and frame 
electrodes across which a high voltage 
electrical discharge passes. The catalyst 
recovered from the plates drops into a 
hopper and passes downward in a small 
standpipe, through a slide control valve 
and into an air stream that carries it 
back to the regenerator. 

Combustion gases carrying a small 
quantity of catalyst fines are released at 
the top of the precipitator. The total in- 
ventory of catalyst in the unit is approx'- 
mately 125 tons, of which 35 tons is above 
the grid in the reactor and 55 tons above 
the regenerator grid. The catalyst re- 
placement on this unit amounts to 4p- 
proximately 1 ton per day. 

In order to minimize the use of alloy 
steel the wheels and lines in service ove! 
1000°F. are internally insulated with 
4 in. of soft insulating block and 3 in. 
of Bigelow-Liptak refractory tile. 

The catalyst used presently is a sy™ 
thetic silica-alumina having an average 
particle size of about 22 mesh. Natural, 
or Filtrol catalyst was used in a 12-day 
trial run when the unit was first put into 
operation. : el 


(The second and concluding article 
on the Pennzoil refinery will be pub- 
lished in an early issue.) 
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ox? cand Complete Line SAVES A LOT OF “SHOPPING AROUND” 


plete line of Tube-Turn welding fittings. There 
are Tube Turns distributors in all principal cities 
and every one of them carries a comprehensive 
stock. You save time and money by being able 
to get all the welding fittings you need from a 
single source. When you choose Tube-Turn 
welding fittings, you get action. 

Tube-Turn welding fittings were the first seam- 
less welding fittings. Today’s complete line is 
the product of many years’successful experience. 
That experience is available to you through 
Tube Turns distributors. They can be of real 
help in solving knotty problems—and behind 
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every distributor stands the nearest Tube Turns 
branch office, backed up by the home office engi- 
neering staff. 

Get acquainted with your Tube Turns distrib- 
utor. He can help you out of many a tight spot. 
And write today for your free copy of the new 
Tube Turns Catalog No. 111, a valuable hand- 
book of welding fittings information. 


Selected Tube Turns Distributors in every principal 
city are ready to serve you from complete stocks. 
TUBE TURNS (Inc.), LOUISVILLE, KENTUCKY. 
Branch Offices: New York, Chicago, Philadelphia, 
Pittsburgh, Cleveland, Dayton, Washington, D. C., 
Houston, San Francisco, Seattle, Los Angeles. 
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A group of Allied tanks were hopelessly log 


in the dense Burma jungles. For their assignment these 


airmen were to find the lost tanks and guide them back to their base. This is how 











the best ways for them to rejoin other 
Allied forces. They repeated the per- 
formance of swooping in low over Jap 


| forces and dropping photos by chutes 


to the tanks until they were safe. 


—-~ ——— } 


Without fail the more than 12,000 Lufkin 
Pumping Units have been carrying out their 
mission of pumping approximately 9,000,- 
000 barrels of oil for the war effort, De- 
pendability has made Lufkin the pumping 
unit of the world. 


No. 6 of a series of authenticated missions, 
ae the details of which are still military secrets. 





it was done: on their return 
from searching out Jap supply 
dumps and airdromes fiers 
made pictures of the lost tanks 


and the surrounding country. 
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MUD PUMP MANIFOLD FACILITATES DRILLING 


EXCLUSIVE GREAT strides have 
been made in con- 
solidating rig equipment in the last dec- 
ade. This has resulted in the saving of 
much material during the last few years 
of material shortage when this particular 
factor was most important. As much at- 
tention, however, has probably not been 
given to some of the auxiliary equipment 
in constant service around the rig, and 
such items as lines and valves have not 
been conserved to the extent that they 
might have been. An example of what 
can be done to save material and increase 
operating efficiency is the unitized mani- 
fold for mud pumps developed by the 
Continental Oil Company in California. 
This manifold design was first developed 
several years before the war and thus 
fitted in with the material conservation 
program when it was put into effect. The 
one herein described and illustrated re- 
places the first one that was built in 1934 


*Wallace A. Sawdon is editor of Petroleo, Los 
Angeles, California. 
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and which has been in continuous serv- 
ice for more than 10 years. 

Of greater importance than the saving 
of material, particularly in the years to 
come when pipe and valves will not be so 
hard to obtain, is the greater efficiency 
resulting from the use of the standard- 
ized manifold. Yet the industry has 
learned that savings can be made by in- 
telligent planning and that wasteful use 
of material is probably a thing of the 
past. Permanently assembled units that 
can be used again and again will be in- 
creasingly employed and every assembly 
of this character is of importance. The 
permanent manifold for the mud system 
will not only save pipe and fittings but, 
when properly designed, will save time 
while rigging up and during drilling op- 
erations. 

From the operating standpoint there 
are many advantages that have been ob- 
served by use of the standardized mani- 
fold. When a well is being rigged up the 
necessary lines to and from the pumps 
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By WALLACE A. SAWDON* 


will be laid. Then other lines will be 
found necessary and as time goes on con- 
ditions may require a complexity of lines 
that will result in possibly only one man 
knowing just which lines go where and 
what valves control certain flows of fluid. 
In contrast to this, the manifold here 
shown has been standardized and the 
same design used on all rigs. Rough- 
necks, once they learn its operation, can 
go to any rig and know exactly what to 
do. The original manifold was stenciled 
with flow directions but it has been found 
that these were unnecessary after the 
men became familiar with the manifold. 

The installation shown in the accom- 
panying photographs is on a Continental 
Oil Company well in the San Miguelito 
field, California. The manifold serves 


(Continued on Page 93) 


The manifold in service on a well 
of Continental Oil Company in the 
San Miguelito field, California. 
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“LIGHT OIL” TUBE. 
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GAS LIFT BODY. 


PORT CONDUCTING 
“LIGHT OIL” TO BACK 
SIDE OF DIAPHRAGM. 


ORIFICE ADMITTING 
GAS FROM CASING 
ANNULUS. 


* 
ORIFICE PIN (VALVE). 
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DIAPHRAGM ASSEMBLY. 


PORT PERMITTING 
ENTRANCE OF WELL 
FLUID TO FRONT SIDE 

OF DIAPHRAGM. 


THE McEVOY GAS LIFT 
PRODUCES EFFICIENTLY| ! 
AGAINST A SURFACE CHOKE 


WITH THE McEVOY GAS LIFT 
THE VALVES ARE NOT OPENED 
AND CLOSED BY THE DIFFER- 


ENTIAL BETWEEN CASING 
AND TUBING — 


MADE IN BOTH OPEN FLOW AND INTERMITTER 1! 


A VERTICAL 
SECTION OF THE 
SAME VALVE. 


SOUTH AMERICAN FIELD REPRESENTATIVE 
W. L. Langley, Barranquilla, Colombia, 5. 4 
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(Continued from Page 89) 
three pumps, two main mud pumps, and 
one transfer pump. Four headers pro- 
vide one suction line, one compound line, 
and two discharge lines. Circulation in 
the well and mixing of mud can be car- 
ried on at the same time. All operations 
of the mud system-——from the mud stor- 
age to the well—are facilitated; even 
clean water can be pumped to follow up 


cement if desired. Mud mixing and mud 


transfer time can be saved. Vibration is 
absorbed by rubber hose on the suction 
lines and an S-bend of hose is placed on 
the discharge line before it connects to 
the standpipe. 


INSTALLING A MORE EFFICIENT PUMP 


4 Left—End view of the man- 
~ ifold. 


Right—Front view of the 
manifold showing the as- 
sembly ready for installa- 
tion behind the pumps. 


The manifold is skid mounted as one 
unit and is readily transported to a new 
location after the well at which it has 
been used is completed. A steel structure 
welded to the base supports the four 
headers, as can be seen in the illustra- 
tions. The skids consist of 4-in. I-beams 
with eye connections at each corner for 
fastening slings or winch lines, The en- 
tire unit for handling three pumps is 17 
ft. 7 in. in length, 6 ft. 4 in. in width and 
7 ft. 44% in. in height. 

The manifold is flanged throughout for 
ease in removal of worn parts. Flanged 
tees, with one side plugged, provide 
means for washing out mud and cuttings 
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I + rue efficiency of your pres- 
ent pump is 74 per cent, and you 


60 are planning to install a pump 


the efficiency of which will be 85 
per cent, the improvement will 
not be merely 11 per cent. There 
will be an improvement of 13 
per cent in efficiency. 

It is not uncommon for users 
and prospective users to subtract 
the efficiency of the old pump 
from that of the new and call the 
difference the “improvement” in 
efficiency, but that is not correct: 
The correct method is to subtract 
the two and then divide the dif- 
ference by the efficiency of the 
new pump. 

Thus, for example: 

0.85 — 0.74 = 0.11 


a 0.11 -+ 0.85 = 0.13 


which proves the figures men- 
tioned above. 


- 0 Suppose that you have a pump 


whose efficiency is only 40 per 
cent and you are contemplating 
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at points where settling can take place. 
Copper metal asbestos gaskets are em- 
ployed at all flanged joints. 

The large bottom header is the 8-in. 
suction line, with the three connections 
to pumps clearly indicated in the front 
view of the manifold. Pump suction fit- 
tings are 8-in. Series 150. The compound 
suction fittings are 6-in. Series 600 and 
the discharge connections are 4-in. Series 


All valves are of the lubricated plug 
type and those exposed to high velocity 
and pressure are specially coated. The 
valves in the assembly consist of: 

Two 6-in. Series 150 wrench operated 
block valves in the suction line; 

Three 8-in. Series 600 gear-operated 
compound valves in the suction line, and 

Fifteen 4-in. Series 900 wrench oper- 
ated specially coated valves in the dis- 
charge lines. 

The piping is 4-in. extra heavy seam- 
less Grade A line pipe and extra strong. 
Long-radius welded ells are used in the 


discharge piping. kkk 
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the installation of one whose efficiency 
will be 80 per cent. The difference be- 
tween the two efficiencies is 40 per cent, 
but that is not the correct improvement. 
The true improvement is 40 — 80 — 50. 
Shown here is a chart that gives 
the true improvement or “power saving” 
without any longhand figuring what- 
ever. Simply run a straight line through 
the efficiency of the new pump, column 
A, and the efficiency of the old pump, 
column B, and the power saving or im- , 
provement in efficiency is instantly given 
in column C. Thus the dotted line drawn 
across this chart shows that where the 
efficiency of the new pump is 85 per 
cent and that of the old pump 74 per 
cent, the improvement, or power saving. 
is 13 per cent. As another example, sup- 
pose the old pump efficiency was 53 per 
cent and the new pump efficiency 70 
per cent. A line drawn through these 
two points shows that the power saving 
is about 24 per cent, and not just the 
difference of 17 per cent between these 
two efficiencies. xk * 
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© Parkersburg has been fabricating depend- 
able oil industry equipment since 1897. The 
Quality in Products and the Service behind 
them is recognized wherever men drill for 
and produce oil. Your Parkersburg Repre- 
sentative is as near as your telephone. He will 
welcome the opportunity to discuss your 
problems of drilling, producing and condi- 


tioning of oil. Call him. 


THE PARKERSBURG RIG & REEL CO. 


PARKERSBURG & OCS PRODUCTS 
pARAERSBg GENERAL OFFICES, PARKERSBURG, W. VA. 
: [a Plonts ot Parkersburg, W Va., Coffeyvile, Kon. 

District Offices 
Dallas - Houston - Los Angeles - Tulse 
New York 
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- EXPLOSIVE MIXTURES IN AIR DRIVE OPERATIO 


| EXCLUSIVE | WHEREVER air is 
used as the repres- 
suring or driving medium in secondary 
recovery, there is the possibility that the 
gaseous mixtures produced along with 
the oil are within the explosive range. 
Various precautions and safeguards are 
being employed or have been suggested 
to prevent serious accidents. There in- 
clude periodic analyses of the gases, 
safety blow-out diaphragms on the gath- 
ering and compressor equipment, and 
automatic devices that give warning or 
shut down the plant in case the com- 
pressor intake becomes within explosive 
limits.? 


@ Effect of variables on explosive 
limits. The explosive limits of combus- 
tible gases, that is, the maximum and 
minimum percentages of the gas with 
admixed air that will allow flame propo- 
gation, have been studied by many in- 
vestigators. A summary and references 
may be found in the books “Combustion, 
Flames, and Explosions of Gases,” by 
Lewis and von Elbe?, and “Flame and 
Combustion in Gases” by Bone and 
Townsend*. These limits vary widely 
with the chemical nature of the inflam- 
mible compound or mixture of com- 
pounds, as the case may be. The limits 
are affected somewhat by temperature, 
pressure, the size and shape of the con- 
taining vessel, and by whether flame 
propagation is yp or down. The effects 
of most of thesé variables are not large 
for hydrocarbons. For instance, at 400° 
F. the range for methane is 5 to 14 per 
cent as compared with 6 to 13 per cent 
at room temperature. Pressure has very 
little effect on the lower limit but the 
percentage at the upper limit for light 
hydrocarbons is increased by about unity 
when the pressure is increased from at- 
mospheric to 75 lb. gage. That is, the 
upper limit for methane is increased 
from 13 to 14 per cent, the upper limit 
for ethane from 10 to 11 per cent, etc. 
The size of the vessel makes little differ- 
ence except in the case of small tubes 
less than an inch in diameter. Whether 
propagation is upward or downward— 
that is, whether the point of ignition is 
near the bottom or the top of the vessel 
—has a considerable effect on the upper 
limit but only a small effect on the lower 
limit. This is shown in the following table 
taken from the literature: 


Downward Upward 

Ei. UL id, UL 
Methane 6 13 5.4 14.5 
Ethane 3.3 ». 82 14.8 
Pentane 1.5 4.6 1.4 8.0 


*Department_of Petroleum and Natural Gas 
Engineering, The Pennsylvania State ‘College, 
State College, Pennsylvania. 


‘References at end of article. 
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By R. F, NIELSEN* and S. T. YUSTER 


As would be expected, the limits are 
greatly affected by the presence of an 
inert diluent such as carbon dioxide. 
water vapor, or nitrogen (in excess of 
that contained in the admixed air). This 
is shown in Figs. 1, 2, and 3, plotted from 
the data of Jones and Kennedy‘. Fig. 1 
gives the lower limits for methane, 
ethane, propane, butane, and pentane, 
at room temperature and atmospheric 
pressure, with various amounts of nitro- 
gen. The ratio excess nitrogen/hydro- 
carbon is plotted horizontally, and the 
minimum percentage of this hydrocar- 
bon-nitrogen mixture that must be added 
to air to form an explosive mixture is 
plotted vertically. As stated above, the 
lower limits are about the same for up- 
ward and downward propagation. Fig. 2 
is a similar set of curves for the upper 
limits for downward propagation, and 
Fig. 3 shows the upper limits for upward 
propagation. 


@ Calculation of explosive limits of 
lease gases from composition. For a 
number of reasons it is better to know 
how far the mixture collected from the 


casing of a producing well is from 
explosive limits than merely to knoy 
whether or not it is explosive. If the gas 
is to be recycled, some allowance myst 
be made for the temperature and pres. 
sure reached in the compressor, and, be. 
sides, a certain amount of make-up air 
is often added to the recycled gas. Also, 
the percentage of oxygen gradually in. 
creases with time, due to the increase 
in the conductivity of the sand to air as 
the oil and water are removed. 

The method of calculating the explo. 
sive limits from the composition will be 
illustrated with three samples collected 
in the Venango area. The results will be 
compared with the limits actually ob. 
tained with a simple field explosimeter 
described below. The compositions of 
the samples were as follows: 





Sample No. 1 2 3 = 
Carbon dioxide 2.2% 0.5% 11% 
Oxygen 6.3 9 17.6 
Hydrocarbons 46.1 15 7.0 
Nitrogen 45.4 75.5 73.7 2 


These samples all contained air as 
as excess nitrogen, that is, more 
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TWO FULL-CIRCUMFERENTIAL WELDS ate used to join the casing to 


* the landing head. This not onl 





y forms a double seal against leaks, 
but also provides a channel by 
which both welds can be quickly 
and simultaneously checked for 
pressure-tightness (as outlined be- 
low) before they are put in service. 
And this double-weld feature has 
the added advantage of giving 
double support to the casing string. 


9, STRONGER WELDS are also assured by another Baash-Ross design 

feature. Note that the support flange is specially engineered with 
awall section approximately equal to that of the casing. This insures 
uniform heat distribution between casing and flange when welding, 


resulting in a better, stronger weld than is possible with conventional 
thick-bodied heads. 


IMMEDIATE PRESSURE TEST can be made on the welds through 
threaded ports that are provided in the landing head body. Note 
that these ports connect directly to the annular space between the two 
welds. By simply attaching a gauge » a 
toone port and a pressure pump to | 
the other, both welds can be simul- 
taneously and instantly checked for — 
Pressure tightness. If a leak should 
discovered, it can be quickly re- 
Paired while the welding equip- 
Ment is still on the rig. This safe- 
Bards against leaks showing up 


after the head is in service! 


N° MATTER how you are now handling your casing 
programs, it will pay you to study carefully the 
important advancements engineered into Baash-Ross 
Casing and Landing Heads. For throughout the life of 
the well—from the day the head is first installed to the 
day the well is completely abandoned—Baash-Ross 
Heads enable you to maintain positive pressure control 


on all casing strings with maximum simplicity, safety 
and efficiency ... 


4, wick PACK-OFF of any leaks that might develop over the years 

* that the head is in service is provided by another unique feature. 

— . . At any time during the life of the 

well the welds can be quickly re- 

tested for pack-off. If leaks are dis- 

covered there’s no need to dis- 

mantle the head...kill the well 

| ...or even break connections. 

Simply pump plastic packing in 

. through the threaded ports, thus 

» filling the annular space between 

the welds and sealing off all leaks, 
small or large. 


5 SUCCEEDING STRINGS also have the same lifetime control 
features. Note how packing element for succeeding strings has 

an annular space between packing rings. Outside ports connect to this 

channel so that the pressure seal can ‘mo 

be quickly tested after installation. 5 

Moreover, at any time during the 

life of the well any string can be 

individually re-tested and leaks 

plastic-packed. There’s no need to 

disturb the well or even break con- 

nections. It’s far safer, too, because 

no re-welding is necessary. Weld- 

ing is always dangerous arounda ss ™ 

well on production! 
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gen than could be accounted for on the 
basis of the normal oxygen/nitrogen 
ratio in air. It is first necessary to cal- 
culate what the explosive limits of the 
hydrocarbon portion would be if it could 
be separated and mixed with air. The 
analysis of the hydrocarbon portion is 
as follows, as determined by the usual 
low temperature fractionation method: 


Sample No. l 2 3 
Methane 26% 6% 10% 
Ethane 34 7 12 
Propane 22 35 41 


Butanes & heavier 18 52 37 


A formula which gives approximately 
the explosive limits of a mixture of-com- 
bustible gases from a knowledge of the 
composition is that due to Le Chatelier. 
If a, b, c, d, etc., are the percentages of 
the various constituents by volume, and 
A, B, C, D, ete., the explosive limits of 
the respective constituents when taken 
alone, then the explosive limit of the 


100 
a b c d 


The formula applies to either the upper 
or lower limit, depending on whether 
A, B, etc., represent upper or lower 
limits. From Fig. 1, the lower limits for 
the pure constituents are, beginning with 
methane, 6, 3, 2.4, 1.8. From Figs. 2 and 
3, the upper limits are 13, 10, 7, 5 for 
downward and 14.5, 12.5, 9.5, 8.5 for 
upward propagation. Applying Le Chat- 
elier’s equation, the lower limit for the 





mixture is: 


hydrocarbon part of Sample 1 is 





100 a 
26 34 22 18 
@t3 +o9T Tt 
100 





4.33 +- 11.33 + 9.15 +- 10.00 ” 
Similarly, the upper limit for downward 
propagation is 8.2 and for upward prop- 
agation 11.0. The calculated limits for 
Sample 2 are 2.1, and 6.0 and 9.3, de- 
pending on whether propagation is down- 
ward or upward, and for Sample 3 are 
2.3, and 6.6 or 9.7. 

To allow for the excess nitrogen, the 
analyses must be recalculated so that 
the ‘nitrogen percentage is distributed 
between the air already in the sample, 
and nitrogen in excess of that due to the 
normal oxygen/nitrogen ratio in air. As- 
suming dry air to be 21 per cent oxygen 
and 79 per cent nitrogen, the nitrogen 
calculated to air is 79/21 times the oxy- 
gen percentage, and this plus the oxygen 
is the per cent air. The remaining nitro- 
gen and the carbon dioxide are lumped 
together and called “excess inert gas”: 
Sample No. 1 2 3 
Air 30.0% -42.8% 83.8% 
Hydrocarbons 46.1 15.0 7.0 
Excess inert gas 23.9 42.2 9.2 
Ratio inert/hydroc. 0.5 2.8 1.3 


It is apparent (see Fig. 1) that Sam- 
ple 3 already contains enough air to be 
close to the explosive limits. The other 
two samples also contain considerable 
air, but are not so close to the limits. It 
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is desired to know how much more ip 
can be added before the mixtures 
come explosive. To see how mu 
the mixture of hydrocarbon and 
can stand before becoming explo 
(by downward propagation) , useisma 
of Fig. 2. For Sample 1, the upper Jj 
for the hydrocarbons alone was 
lated above to be 8.2. This point lies 
tween the ethane and propane curves 
zero ratio of inert to hydrocarbon, F, 
lowing parallel to the curves up tog 
ratio of 0.5 gives 11 per cent as the gy. 
plosive limit for the hydrocarbons and 
inert. The sample contains 70 per ¢ent 
of combined hydrocarbons and inept 
and 30 per cent air so that enough more 
air will have to be added to bring this 
down to 11 per cent. Thus, 11 cu. ft, of 
hydrocarbon and inert require 89 cu, ft 
of air to become explosive, so 1 cu, ft, 
of sample, which contains 0.7 cu. ft. of 
hydrocarbon and inert should 

.7/11 & 89 (minus the 0.3 cu. ft. of air 
already there) or 5.7 — .3 = 5.4 ew. ft 
The calculations are similar for upward 
propagation and for the “lower limits,” 
The calculated limits for all three sam. 
ples are given in the following table, 
which gives the limiting volumes of air 
to one volume of sample to make an ex- 
plosive mixture: 


Sample Upper Limit Lower Limit 
Downward Upward 












1 5.4 3.8 16 
2 2 1.6 4 
3 0.2 —0.1 2° 


According to the calculations, —_ 
3 in very near, if not within, the explo 
sive range. It is quite possible that the 
sand where this sample was taken has 
a loose streak through which air. 
move relatively fast, a theory furthers 
stantiated by the fact that the casing 
pressure at this producer built up very 
quickly when the valve on the gathering 
line was closed. 

The calculation of the explosive limits 
for lease gas samples such as these may 
be made almost as well, if not just a 
well, considering the inherent errors, 
from an Orsat analysis alone. F 
good Orsat analysis it is possible to 
tain the average molecular weight of the 
hydrocarbon portion of the gas, that is, 
to determine whether the average lies 
between ethane and propane, etc. By it- 
terpolating this on the curves, the é 
sive limits so obtained for the hydrocar- 
bon portions alone will be suffici 
close to those obtained from Le Chate- 
lier’s equation, which requires @ Com 
plete fractionation of the hydrocarbons. 
The rest of the calculation—that is, al- 
lowance for air and excess nitrogen—% 
the same as given above. 

The analyses were examined as @ 
whether the heats of combustion might 
be any indication of how far the mix 
tures are from the explosive range. There 
are two main reasons why this is not 
considered much of an indication. First, 
it is not possible by this means alone to 
tell how much of the non-combustile por 
tion is nitrogen and how much is oxyge® 
Second, the limits (in particular 
upper limits) for the various hydroca 
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bons are not proportional to the heats of 
combustion. 

An apparatus used for testing gases 
in the field is pictured in Fig. 5. It is 
assembled in a small wooden box so that 
it can easily be carried around in the 
field. The general design is shown sche- 
matically in Fig. 4. In designing this ap- 
paratus, primary consideration was given 


FIG. 5. Apparatus for determin- 
ing explosive limits of lease gas. 
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to simplicity of construction and opera- 
tion, and the use, as far as possible, of 
materials that might be available around 
the lease, or at least could be bought 
cheaply and easily. 

The explosion burette E is a section of 
Pyrex tubing 11 in. long and 114 in. in- 
ternal diameter, surrounded by a wire 
screen as a safety measure. A piece of 
safety glass could be substituted for the 
screen. The burette is fitted with rubber 
stoppers SS at the top and bottom. A 
large hole H is drilled in the top stopper 
and fitted with a short section of glass or 
metal tubing which is flush with the 
under side of the stopper but projects 
slightly above the top side. A cork C is 
made cylindrical and the top edge bev- 
eled and fitted with a rubber gasket. This 
cork is made about ¥% in. smaller in di- 
ameter than the inside of the glass or 
metal tube. The top edge of the tube is 
smoothed or fire polished so that it fits 
the beveled edge of the cork. Near the 
edge a piece of 1%-in. copper tubing T 
attached to a pet cock P is run through 
the stopper. 

In the bottom stopper is a short piece 
of glass or copper tubing to which the 
rubber tube R is connected. The leveling 
can L was made by soldering a short 
piece of metal tubing to an ordinary tin 
can. The hole in the top is small enough 
so it can be stoppered during transporta- 
tion. The ignition system is composed of 
a key or push button K, batteries B, in- 
duction coil I, and spark gap G. A coil 


from a Model T Ford was used in the 
apparatus of Fig. 4. Two pieces of rub- 
ber covered metal rod or wire MM are 
run through the stopper and are bent 
and scraped at the upper end to form the 
spark gap. These may be made from 
heavily insulated wire, about 16 gage. 
by carefully removing the outer cover- 
ing. The exposed metal should be cov- 
ered with a film of beeswax, except at 
the sharpened points, in order to make 
the water drain off when the level is low- 
ered. The spark gap was put near the 
bottom of the burette instead of near the 
top because the explosive range is wider 
for upward propagation. 

The operating procedure is as follows: 
After the water level is brought to the 
top of the burette by setting or hanging 
the leveling can at the proper height, gas 
is forced in through the pet cock. During 
admission of gas, the leveling can is left 
at this height, giving a slight pressure on 
the entering gas, while the beveled cork 
is held down tightly by hand. When 
enough gas has entered, the pet cock is 


closed and any excegs gas let out by | 


momentarily reducing the pressure 0” 
the cork (since the water Jevel in the can 
is still above that in the burette). The 
can is now set on a predetermined lower 
level, and air let in to equalize the levels. 
Mixing of the air and gas is accom 
plished by repeatedly squeezing the rub- 
ber tube so as to agitate the water sur 
face violently, the cork being meanv 
held down tightly. After the hand is re 
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HAPPY Chain Driven Pumping Units 
are engineered for “long life’ and 
‘low upkeep’ —that’s the reason 
HAPPY Chain Driven Pumpers are 
noted for their trouble-free opera- 
tion. Service records substantiate our 


claim that chain-type transmission is 


HAPPY Pumpers are 
backed by many years of 
engineering and manu- 
facturing experience. 


She 


Rubber Belting 


Leather Belting 


V Belts 


Arkansas . 


V Belt Sheaves 


Pampa, Texas. . 


APP 
COMPANY 


Formerly HAPPY BELTING COMPANY 
TULSA, OKLAHOMA 


Seminole, Oklahoma. . 
. . Odessa, Kilgore and 


. Salem, Illinois .. . 


most dependable and economical 


HAPPY Chain Driven Pumpers are 
built with heavy cast iron cases — 
shafts are mounted on Timken bearings 
— and Diamond Roller Chains fitted 
to accurately machined sprockets. 






Sold and serviced by The 
HAPPY Company with 
over 25 years experience. 









Happy Pumping Units 





Young-Happy Engine 
Jacket Coolers 






. Smackover, 





Power Transmission 
Equipment 






Wichita and Ellinwood, Kansas. 







THE PETROLEUM ENGINEER, June, 1945 


101 








FORGET 


Scale and Corrosion 
In Boilers and Tubes 


ENJOY 


Carefree Maximum 
Sustained Operation 


SAND-BANUM 





‘The Entirely Different Boiler and 
Engine Treatment"' 


AUTOMATICALLY 


Removes and Prevents 
Scale and Corrosion in 
Absolute Safety while 
your equipment 
operates. 


Functions with full efficiency 
regardless of water or operating 


conditions, age or climate. 


Comes Ready to Use 
Promotes Economy, Conservation, 


and Minimizes Maintenance 


WRITE TODAY 
For Complete Details 


AMERICAN SAND-BANUM 
COMPANY, Inc. 
9 Rockefeller Plaza, New York City 20 
Stocks carried by 


WESTERN SAND-BANUM COMPANY 
Houston, Texas 


and at other convenient points including 
leading supply houses 
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moved from the cork, the mixture is 
tested with the spark. The explosive lim- 
its are found by taking various ratios of 
gas to air, to determine which relative 
amounts explode when the spark is 
passed. 

With this apparatus it was possible to 
check the theoretically calculated limits 
for Sample 1 quite well, that is, 4 and 18 
were obtained for the limiting volumes 
of air that would produce an explosive 
mixture with one volume of sample. In 
the case of Samples 2 and 3, the “upper 
limit” (least amount of air) agreed quite 
well with the calculated. Sample 2 was 
found to require about 2 volumes of air 
and Sample 3 about 1/5 of a volume. The 
lower limits (maximum amounts of air) 
found for Samples 2 and 3 were some- 
what below the theoretical. The upper 
limits, however, are of chief interest, 
since the mixtures encountered in the 
field normally contain too little air to be 
explosive. 

According to the table of calculated 
limits, Sample 3 should be spontaneously 
explosive for upward propagation. In the 
case of samples near the explosive limit, 
however, such as Sample 3, the calcula- 
tion involves subtraction of two numbers 
nearly alike, so that a small negative 
value, such as —0.1 in this case, must 
not be taken as evidence that the mixture 
is explosive under atmospheric condi- 
tions. Considering the small amount of 
air needed, and the effect of pressure dis- 
cussed previously, there can be no doubt 
that this mixture is dangerous at least 
under pressure. Also, no attempts were 
made to correct for water vapor present 
as a result of measuring volumes over 
water, since the correction would be 
small and probably not justified in view 
of other inherent errors. 

Since these tests and calculations are 
made at atmospheric pressure and tem- 
perature some allowance must be made 
if it is desired to know the explosive lim- 
its at higher pressures and temperatures, 
such as those in the compressor. An idea 
of the magnitude of these corrections, 
which, in general, are small, was given 
at the beginning of the paper. 


@ Summary. The possibility that the 
gases produced along with the oil in air 
drive operations may be within the ex- 
plosive range is discussed. The method 
of calculating the explosive range from 
the chemical analysis is illustrated with 
three different samples of casinghead 
gas, one of which was very-near the ex- 
plosive limit. A simple field apparatus, 
made from easily ayailable materials, for 
determining the explosive limits, is de- 
scribed, and the measured limits shown 
to agree reasonably well with the calcu- 
lated values. 


@ References. 


1. Squires, Safety Cylinder as an Explosion Pre- 
venter in Air-Gas Compression, The Oil and 
Gas Journal, Apri! 8, 1943. 

2. Lewis and von Elbe, Combustion, Flames, 
and Explosions of Gases, Cambridge Univer- 
sity Press, 1938. 

3. Bone and Townsend, Flame and Combustion 
in Gases, Longman’s, Green & Co., 1927. 

4. Jones and Kennedy, U. S. Bureau of Mines 

Rep. Investigations, Nos. 3172 & 3216 (1932- 

kkk 





WATER SYSTEMS 


For Cities, Towns and Industries 


Practically all of Layne's emergency War 
Plant Water System construction has been 
finished. Essential Civilian Industries, Cities, 
Towns and Villages are next in line. The 
entire Layne organization is now devoting 
almost full time to peace-time Water Sys. 
tem installation. This means that Industrial, 
and City Officials — Engineers and Plant 
Superintendents, can now proceed with their 
Well Water Sytems development plans. 

The natural choice of Well Water Systems 
and Pumps will be those built by Layne, No 
other make can possibly provide so many 
outstanding and thoroughly proven features 
of sturdy construction, long lasting quality 
or unmatchable efficiency. 

Layne builds Well Water Systems of all 
sizes to fulfill the needs of the largest in- 
dustries and cities down to those of the 
progressive little village. Based on low oper- 
ating cost, and long life, Layne Well Water 
Systems are the finest investment an In- 
dustry, City, Town or Village can make. 

For late catalogs or the services of a 
Layne Engineer, address. Layne & Bowler, 


Inc., General Offices, Memphis 8, Tenn. 


LAYNE PUMPS —tuisitl 


every need for producing large 
quantities of water at low cost 
from wells, streams, mines or 
reservoirs. Send for literature. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart. Ark. * Layne-Atlantic Co., Norfolk, 
a. Layne-Central | Co.. Memphis, Tenn. * 
Layne-Northern Co., Mishawaka, Ind. * 
Louisiana Co., Lake Charles, La. * Louisiana 
Well Co., Monroe, La. * Layne-New York Co., 
New York City * Layne-Nortnwest Co., Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus, Ohio 
* Layne-Texas Co., Houston, Texas * . 
Western Co., Kansas City, Mo. * Layne-Westert 
Co. of Minnesota, Minneapolis. Minn. * Interna- 
tional Water Supply Ltd., London, Ontario, 
Canada * Layne-Hispano Americana, S&S. Ay 
Mexico, D. F. 





WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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AUTOMATIC SCRAPERS USED 
IN WEST EDMOND OIL WELLS 


By K. MARSHALL FAGIN, Field Editor 


EXCLUSIVE | An INCREASING 
amount of trouble, 
delay, and expense due to the deposition 
of paraffin in the tubing has led a few 
of the larger operators in the West Ed- 
mond field to equip their flowing oil 
wells with automatic paraffin scrapers. 
The one shown in Fig. 1 is designed for 
ye in 214-in. tubing. The device, com- 
monly called a “chuckler” or “go-devil,” 
has been used effectively for many years 
by some operators to control paraffin 
deposition in wells in other areas, such 
as East Texas, West Texas, the Gulf 
Coast, and other parts of Oklahoma. It 
is credited with satisfactory perform- 
ance in keeping the tubing open and 
saving the expense of special paraffin 
cleanout crews on most wells in which 
it was properly installed and operated 
on a regular schedule. 


@ Paraffin interfered with West Ed- 
mond pressure surveys. Early in the life 
of some of the West Edmond wells 
paraffin deposits in tubing prevented the 
running of bottom hole pressure bombs. 
Due to paraffin deposits in the tubing, 
pressure information was not obtained 
mone out of 16 key wells in the March, 
1944 survey; 3 out of 34 wellsinthe May, 
1944 survey; 2 out of 18 wells in the May 
22,1944 survey, and 9 out of 52 wells in 
the August, 1944 survey. Only two of the 
84 key wells selected for the November, 
1944, survey were reported inaccessible 
m account of paraffin, but this was due 
largely to cleaning out the paraffin in ad- 
vance of the survey rather than to a de- 
crease in deposition. 


@ Design and construction. The scrap- 
tris designed to fit loosely in the tubing 
and to weigh enough to drop freely 
through the fluid when the well is closed 
in. The largest diameter of the scraper 
should be an average of the inside diam- 
tter and the drift diameter of the tubing 
in which it is to be used. The three wash- 
etshaped fins are slipped on a rod and 
welded in place as shown in the drawing. 
Three angle braces are welded to the 
top and bottom fins, and four angle 
braces are welded to the center fin for 
tinforcement. A fishing neck is pro- 
vided on the upper end of the device to 
permit removal from the well in case it 
mes stuck or the well pressure be- 
tomes insufficient to flow it back to the 
Christmas tree. The fishing neck on 54- 
i. rod used for 2-in. tubing scrapers 
ould be upset to 34-in. to insure an 
tdequate grip. 
e Bypass aids cleaning. Wells to be 
‘quipped with these automatic paraffin 
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scrapers are provided with a short lubri- 
cator on top of the flow string. A spring 
or rubber stop is fixed in the bull plug 
on top of the lubricator to cushion the 
scraper when it flows to the surface. A 
bypass pipe with a full opening valve 
connects the lubricator directly with the 
flow line. This permits the regular flow 
connections with a positive or adjustable 
producing choke to be closed while the 
scraper is being flowed up to the sur- 
face. 


@ Precautions and method of opera- 
tion. The tubing should be carefully 
cleaned and the bottom cross-barred be- 
fore installing the scraper to insure easy 
travel and to prevent it from dropping 
out of the tubing or falling into a dead 
space below any perforations. The cross- 
bars may be placed several joints above 
the bottom of the tubing string, inas- 
much as paraffin is usually deposited be- 
tween the static fluid level and the top 
of the well, and not near the bottom. The 
scraper is placed in the lubricator after 
the above precautions have been taken. 
The bull plug with the spring or rubber 
cushion is made up, the regular produc- 
ing connections are closed, and the tub- 
ing head master gate is opened to permit 
the scraper to drop to the crossbars in 
the tubing. The rate of all will depend 
on the clearance between the scraper fins 
and the tubing as well as on the viscos- 
ity of the fluid in the column and the 
relative weight of the scraper. After 
enough time has elapsed to allow the 
scraper to reach bottom, the bypass gate 
is opened and the well flowed at a rate 
sufficient to return the scraper to the 
lubricator. The downward and upward 
travel of the scraper tends to cut any 
paraffin film and cleans the inside walls 


PARAFFIN SCRAPER > 
For use in 2%-in. tubing 
LEGEND: 
» Corner weld. 
xxx Continuous weld. 

NOTES: 

1. Any kind of metal or alloy may 
be used in casting and making 
this paraffin scraper. 

2. For use in any size tubing, the 
largest diameter of the scraper 
shall be an average of the I.D. 
and drift diameter of the tubing. 
tubing. 

3. Any desired thickness of the fins 
may be used. 

4. On scrapers made for 2-in. tub- 
ing, %-in. rods will be used. How- 
ever, the fishing neck will be up- 
set to 6/8 in. 
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of the tubing. If the trial run indicated 
a full drop of the scraper to the cross- 
bars, the device may be left in the lubri- 
cator until the well is again shut in, and 
the operation repeated. If the scraper re- 
turned to the lubricator in a very short 
time after opening the bypass gate, a 
full drop was probably not obtained, and 
the scraper should be dropped and 
flowed up again until a satisfactory run 
is achieved. 


@ Scraper should be run frequently. 
Effective use of the device depends on its 
travelling the full length of the tubing 
initially and at frequent intervals to pre- 
vent formation of a hard paraffin coating 
on the inside walls of the tubing. 

One of the operators using the scraper 


in the West Edmond field reports satis- 
factory elimination of paraffin trouble by 
running it regularly twice a week. One 
run per week might be adequate, but two 
runs per week provide easier downward 
travel and a wider margin of safety 
against the danger of getting the scraper 
stuck on the return trip when the well 
pressure becomes weak. 


@ Limitations and observations. The 
automatic scraper is not adaptable to a 
well equipped with tubing of various 
inside diameters, nor, generally, to wells 
with low flowing pressures. It is very 
useful, however, in wells equipped with 
one of the usual sizes of tubing so long 
as the well pressure is sufficient to flow 
it to the surface, and so long as it is 





Synthetic rubber needs T 4 


A million long tons of synthe 
rubber will be required for this 
year, and 1,200,000 tons fog 
1946, S. T. Crossland, executi 
vice president of the Rubber Re. 
serve Company, has told the in. 
dustry. This is 124 per cent of the 
rated capacity of the plants for | 
1945 and 145 per cent for 1946, 














There is an adaptable, durable, reliable, easy-going AMERICAN RADIAL 
ROLLER BEARING for almost every heavy duty application where the load 
is radial. Because they are designed to exacting engineering standards... are 
constantly inspected and precision tested for absolute accuracy ... AMERICAN 
RADIAL ROLLER BEARINGS render smooth, continuous service under the most 
rigorous operating conditions. Lower maintenamce costs and increased perform- 
ance-life of heavy machinery and equipment result. 


AMERICAN RADIAL ROLLER BEARINGS are made in 5 
styles, 4 §.A.E. series and 85 sizes. Special designs to order 
are also available. Consult our engineering department 


freely on all your roller bearing problems. 


AMERICAN ROLLER BEARING CO. 


PITTSBURGH 


PENNSYLVANIA 


AMERICAN 


Pacific Coast Office: 1718 S. Flower St., Los Angeles, California 


AMERICAN 


Heavy-Duty ROLLER BEARINGS 





THE PETROLEUM ENGINEER, June, 194 


en 


run frequently enough to keep the tub. 
ing clean enough to permit it to drop to 
the cross-bars. 

The automatic scraper is not new. It 
was discussed in a paper on parafin 
problems written in 1935, and many 
erators have experimented with it. For 
one reason or another, some operators 
discarded its use in favor of mechanical 
scraping. Interest in the scraper has’ 
been maintained by some of the larger” 
operators, however, and its use seems to 
be increasing on account of the reported 
savings in manpower and expense. 


@ Ways of recovering stuck scrape 
Sometimes paraffin deposition is m 
rapid in one well than in others in the 
same field. This may be due to differ 
ences in rates of production, gas-oil 
ratios, water-oil ratios, flowing p 
sures, or the position of the static flu 
levels. Whatever the reason, the moj 
rapid deposition may be sufficient § 
cause the scraper to stick at some poi 
in the tubing, and the pressure of th 
well may be insufficient to flow it out. | 
The most positive way to recover thi 
scraper is to fish for it with a slip- 
socket. This may be run with a set 
jars on a measuring line operated fro 
a portable hoisting unit. 
Sometimes, however, high pressuft 
gas from the casinghead or a portable 
compressor may be injected into t 
tubing in sufficient quantity to force tt 
scraper down. Then the well press 
might be strong enough to kick th 
scraper to the surface after the pre 
sure is released from the tubing. Al 
other way of loosening a stuck s 
is to pump oil into the tubing. This li 
wise tends to force the scraper dé 
from the point where it became stue 
Then, if the well pressure is insufficiem 
to flow it back to the surface agai 
the increased load, the tubing may B® 
swabbed to start the well flowing. In 
general, the scraper will work satisfac- 
torily as long as a well will begin to 
flow naturally after it has been shut in 
for an hour or two, and so long as 
scraper is run an ample and regular 
number of times per month to prevent 
excessively thick films of paraffin from 
accumulating at any point in the tubing. 
The automatic paraffin scraper will 
not serve satisfactorily in wells that are 
too weak to kick off easily under their 
own natural pressure, nor in wells that 
are not kept clean by regular operation 
of the scraper. No difficulties have bee 
reported so far in West Edmond from 
any of these potential sources of - e. 
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HEAT EXCHANGER DESIGN FOR 
MODERN REFINERY PROCESSING 


By S. 


Most processes in- 
£ 


| EXCLUSIVE | volving a change of 


state, separation of constituents, or pur- 
ification of product require the use of 
heat exchange equipment to some ex- 
tent. Aside from the requirement of the 
process, economic 
considerations justi- 
fy the use of heat ex- 
changers. In some 
instances, the maxi- 
mum use of heat ex- 
change equipment is © 
necessary to justify 
installation of a 
process plant. 

The petroleum in- 
dustry, as one of the 
largest users of heat 
exchangers, has had 
a marked influence 
upon the design of this equipment. Paral.- 
leling the growth of the petroleum indus- 
try has been the organization and growth 
of numerous companies that specialize in 
the design and manufacture of heat ex- 
change equipment. The leading manu- 
facturers of heat exchange equipment 
have spent considerable time and money 
on research and development of efficient 
equipment from both the thermal per- 
formance and mechanical design stand- 
point. 

The steadily increasing use of heat ex- 
change equipment during recent years 
has been helped by the extensive in- 
vestigations on heat transfer data by in- 
dividual manufacturers, various institu- 
tions of learning, and technical societies 
such as ACS, AICE and ASME. Within 
the last few years, the heat transfer sec- 
tion of the ASME has been very active 
and has sponsored discussions at all its 
regional and annual meetings on this 
subject. This group is well organized and 
has a long range program for the future 
that covers all phases of heat transfer. 


@ Codes and mechanical standards. 
The colleges, universities, and technical 
societies have concerned themselves pri- 





S. Kopp 





*S. Kopp has been engaged in the design, 
manufacture, and use of heat exchange equip- 
ment for more than 20 years. Since 1928 he 
has been employed in the Alco Products Divi- 
sion of American Locomotive Company in vari- 
ous engineering capacities and is at present 
chief rating engineer. He received his engineer- 
ing education at New York University and is a 
member of the American Society of Mechanical 
Engineers. He has served as a member of sev- 
eral standardization committees of the Heat | 
Exchanger Institute. At present he is on the 


Standardization Committee of the Bleeder.’ * 


Heater Manufacturers Association and is chair- 
man of the Sub-committee on Thermal Design 
Tubular Exchanger Manufacturers Association. 
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KOPP*, Alco Products Division 
American Locomotive Company 


marily with the development and correla- 
tion of heat transfer data for establish- 
ing size and performance of equipment. 
The mechanical design of heat exchang- 
ers had not been the subject of organ- 
ized group study until very recent years. 
The early pipe coil coolers and condens- 
ers were generally assembled by the re- 
finer. When shell and tube exchangers 
were introduced, the refiner generally re- 
lied upon the manufacturer to provide 
satisfactory equipment, subject to re- 
quirements of any local government 
boards. Refiners desiring to control the 
design of the equipment, specified the 
ASME Code or else prepared their own 
specification. With the advent of the 
API-ASME Code many refiners and ex- 
changer manufacturers used it. Neither 
the ASME nor the API-ASME Code, 
however, covered the design of heat ex- 
change equipment completely. As a re- 
sult, some of the large users of equip- 
ment prepared specifications of their own 
based upon the API-ASME Code, add- 
ing such information as they felt neces- 
sary to cover points of design not in- 
cluded in this code. In some instances 
this resulted in a complete rewriting of 
the API-ASME Code to suit requirement 
of heat exchanger design. In 1937, the 
Tubular Exchanger Section of the Heat 
Exchange Institute published design 
standards specifically covering mechan- 
ical design of heat exchangers. This was 
followed in 1941 by more comprehensive 
heat exchanger design standards pub- 
lished by the Tubular Exchanger Manu- 
facturers Association. 

The standards of the Tubular Ex- 
changer Manufacturers Association were 
issued at a time when the defense pro- 
gram was gaining momentum and, as a 
result, they were accepted by many re- 
finers and manufacturers. The refiners 
substituted them for their own specifica- 
tions and this permitted the manufac- 
turer to expedite the handling of orders 


P 723. 


tion Board prepared a set of specifics 
tions based on the TEMA standards, T 
WPB specifications relaxed some of 
TEMA requirements to reduce cons: 
tion of critical materials by li 
thickness of parts, increasing allo 
stresses to agree with the ASME 
API-ASME national emergency 
and requiring substitute materials. 
though the WPB specifications were 
mandatory, they were used by 
facturers for exchangers built during 
time that exchangers were a critical j 
These units, although of slightly inf 
quality than units built to TEMA § 
ards, have given satisfactory service. Ag 
raw material requirements for the war 
are reduced, the trend is to supply 
changers in strict accord with 
Standards. Although some refiners 
now sending their own specifications 
exchanger manufacturers when req 
ing quotations, an increasing number 


specifying TEMA Standard or me 


TEMA Standards as the basis of 
own specifications. These refiners’ spect 
fications are then generally limited to 
rules covering preferred tube sizes, tube 
wall gages, tube length, maximum tube 
bundle size, and tube arrangement. Oth- 
er rules may cover inspection and test of 
the exchanger during manufacture, spe- 
cial stress relieving or X-ray require. 
ments, special nozzles for relief valves, 
liquid level control, gage glass or over- 
size drain and vent connections, and min- 
imum requirements for design tempera- 
tures greater than 650°F. 

It is common practice for refiners to 
require a corrosion allowance on all 
major parts. As a general rule, all steel 
pressure parts are required to have a 
minimum of 4-in. corrosion allowance. 
For parts made of alloys or non-ferrous 
materials, corrosion allowance may be 
specified as added precaution, or if re- 
quired for the material flowing through 
the exchanger. Often the selection of cor- 
rosion-resistant material will be decided 
on the basis of lowest first cost and ex- 
pected life of equipment, rather than for 
maximum resistance to corrosion on & 
particular unit. 

Full corrosion allowance is generally 
not specified for support plates, baffles, 
tie rods, or spacers. For exchangers hav- 
ing 1%-in. corrosion allowance or less on 
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TABLE 1 
Maximum gage tubes that can be 
rolled satisfactorily. 


7————Tube diameter, in ———~ 





























through his engineering office and manu- % % - 1% 
facturing plants. When heat exchangers Sot Bagster s 2 H 
became a critical item, the War Produc- sf 
TABLE 2 
Exchanger type classification. 
Shell and multi-tube 
Double Open 
Fixed tube Floating U-bend pipe sections 
sheet head 
Bare tube..... Beiasonin Ssnnrsinetrsi x x x x x 
Longitudinal weer ccccccscscces x x x 5 
Cross fintube..... i eee A x x x + 
Radiator type core.................. x x 
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Unibestos, the sectional insulation, 


will not dent, shatter, sag or gap 


as the result of vibration, expo- 
sure to moisture or hard knocks. 
This greater structural strength is 
a result of Unibestos’ resilient, tough 
fibrous construction. 


Unibestos is available in half-section 
form up to 30” pipe diameter and 
in quarter sections from 32” to 60”, 
in thicknesses from 34” to 5”. Single 
layer construction is available for 
service up to 1200°. 


UNION ASBESTOS 
AND RUBBER CO. 





— PLANTS: 1821 S. 54th Ave., CICERO, ILL. © PATERSON, WN. J. © BLUE ISLAND, ILL. 
WM ASBESTOS AND RUBBER CO. OFFICES: CHICAGO © CICERO, ILL. © NEW YORK © SAN FRANCISCO © PATERSON, W. J. 





preseure parts, the minimum thickness this may require wider spacing of tubes Unless some thought has been exercised 
for these parts recommended by TEMA with resulting increase in the size of in the purchase of heat exchangers they 
should be used. If greater corrosion al- equipment. It also complicates the re- may not be suitable for another plant 


























lowance is required, the thickness of tubing of the tube bundle. without expensive alteration. Because 
these parts should be increased to per- Large users of heat exchange equip- of this, many refiners are purchasing 
mit at least one retubing of the tube bun- _— ment are becoming increasingly aware of _ heat exchangers to a standard that will 
dle with the original parts. the necessity of standardizing of certain meet the following minimum require. 
Full corrosion allowance on tubes is features of design in order to obtain ments: 
not practicable in most cases. As a gen- maximum utility from the equipment. 1, Maximum interchangeability of ~ 
eral rule, tubes having a wall thickness With the rapid technological advance in service or operation. 
heavier than that shown in Table 1 can- refining processes and the increasing 2. Maximum cleanability. 
not be rolled satisfactorily with any as- trend towards a petro-chemical industry, 3. Maximum use of spare bundles, 
surance of a tight joint between tube this is becoming more evident each day. 4, Standardized pressure classifica. 
and tube sheet. Seal welding or brazing A process plant installed for a particular tions. 
may be used to assure a tight joint with operation may be obsolete before the nor- 5. Standardized tube size, gage, and 
the roll used only for strength; however mal life of the equipment has expired. length. 
6. Maximum bundle size. 
7. Minimum maintenance require. 
FIG. 1. ments. 
Y e rene Maintenance of heat 
oF ~ exchangers is becoming increasingly im. 
I portant and has influenced heat exchang. 


er design in various ways. The present 
day heat exchanger, designed to well. 
thought-out standards, is a rugged piece 
of equipment that will have a long life 
























































































































































































































































when properly operated and maintained. Al 
The designer can incorporate various én 
| features in a heat exchanger that will en. 4! 
able it to “take it” in an emergency, but oi 
no exchanger will justify its cost if it is 
FIG. 2. KETTLE TYPE REBOILER | 
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LL Nr a | __——U-TUBE END 
* | \ ‘i Xe SUPPORT 
“\ ¢ oud | a 
- “- 4 ae 
FLOATING + , : \6” Approx.. 
HD. QUIDE | \ FLAT SHELL HEAD IS NOTE: 
| | FURNISHED FOR SIZES U-TUBE BUNDLE ALL NOZZLES 3” AND | 
—E—— 24° AND SMALLER LARGER TO HAVE ia 
SECTION A-A 1%," P.T. (NEAR SIDE) My 
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educe Oil Storage Costs with longer-life 
—___ precision-built CLIMAX TANKS 


(formerly Hanlon-Waters) 








Above: Two 1000 bbl. Climax 
double stave, steel tanks and 
4'x12'x 250 lb. w.p. Climax 
oil and gas separator. 





Two 150 bbl. Climax welded steel tanks with 9’ x 6” diam- 
eter steel foundation rings. 30” x 10’ Climax separator. 





LIMAX TANKS are built of extra durable ma- 
terials — with extra construction-strengthen- 
ing features that insure extra years of trouble-free 
service under the most severe field service conditions. 
For these exclusive features they are known and 
preferred throughout the petroleum industry. Bolted 
Climax Tanks are available in 14 sizes, from 100 to 
10,000 bbl. capacity. Climax Welded Tanks are 
available from 40 bbl. to 250 bbl. and 315 bbl. on 
special order. 


way and walkway and foundation rings. 


FOR COMPLETE DETAILS on 
construction, prices, 
etc., of Climax Bolted 
Tanks, write for Bulletin 
No. 112. For complete 
data on Climax Welded 
Tanks, write for Bulle- 
tin No. 123. Automatic 
Control Division (for- 
merly Hanlon-Waters), 
Climax Industries, 15 N. 
Cincinnati St., Tulsa, 
Oklahoma. 





Moi me? 


Bottery of two 500 bbl. low type Climax bolted steel tanks 
with galvanized bolts—steel stairway and walkway. 
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of the same size. 






1. TEST RING. 2. GLAND. 
3. STUDS FOR COMPRESSING PACKING. 
4. PACKING. 


2 





meeting the requirements just | 






requires that statistical data b 
costs, time off stream, condition 


ord in the small refinery or an 
system in a large refinery, with 
trend by all refiners to keep ra 
plete records. 











ual heat exchangers. 
Drawings. 
Dates of cleaning. 





Rate of corrosion. 
Replacement of parts. 
Duplication of exchan 


bundles. 


PP PrP rr 


maintenance department to 


replacing bundles, etc. 
On exchangers subject to 





cme ; : not properly serviced and maintained. A 3. Provision for easy lifting of h 
ned 3. TEST RING ASSEMBLY well designed heat exchanger will meet parts. ’ , 
oe ae oe = ad py apt the following minimum maintenance re- 4. Provision for test of tube joint 
Shiba to tie euler Senadle whan & Is quirements: _ 5. Properly rolled tube joints. 
assembled in the shell leaving the 1. Easy to dismantle and reassemble. 6. Good gasket joints. 
tube ends exposed to view to deter- 2. Minimum weight parts consistent 7. Sufficient key marks or dowels 
mine the existence of any leaky or with sound design. assure proper line-up. 
defective tubes. 8. Interchangeability of tube bun 


Figs. 1 to 5 inclusive, show genera] 
sign and details of a heat exch 


A well balanced maintenance progr, 


ment, etc. This may be a very simpler 


Several of the large refiners have 


tablished systems to record the follow. 
ing minimum information on all individ. 
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e kept 
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a defini 
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Cost and nature of repairs. 
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gers and 


Reference to these records enables the” 


schedule 


cleaning operaton, shifting of bundles, 


corrosion, 


very often the corrosion will be localized 


in area, as for example, the lower por- 


tion of a condenser shell where a liquid 
layer accumulates. In this case, less ex- 
cess metal for corrosion is required or a 





FIG. 4. MISCELLANEOUS ATTACHMENTS OF CLAMP TYPE EXCHANGERS 


THESE DIMENSIONS TO 
SUIT COVER USED SHELL COVER LATCH' 16-60" UNITS? 












HORIZ. UNITS 
1 LUG~_! 


VERT. UNITS 
2 LUGS 














2 DOWELS AT TOP 45° 
EACH SIDE OF VERT. ¢€ 






































HORIZ.—1 tuG WELD METAL 
VERT. — 2 LUGS 


216-60-in. units provide lugs on all outside clamps as fol- length 





| FOR HORIZ. 
* oe @) UNITS 


4 

Q| BOSSES> a 

< 

= a 
9 ff ray 4 

/ 

2 DOWELS AT TOP APPROX.30°% sauna <4 
\ EACH SIDE OF verT. ¢ EYEBOLT TAP) 
B-RAD. OF BOSS OR VERT. UNIT 
BUILT UP OF HORIZ. AND VERT. UNITSé FOR HORIZ. UNITS 


FOR VERT. UNITS 1 LUG 


1Shell cover latch 10-60-in. size units. Horizontal units, 1 “Horizontal units—2 taps at top 2 in. each side of split. Ver 
latch; vertical units, 2 latches. tical units—2 taps at top and 2 taps at bottom 35 deg each 
side of split. Locate taps approximately mid-point of clamp 


lows: Horizontal units, 2 lugs at top 2 in. each side of split. «479rjzontal and vertical units to have 2 lugs in all cases 
Vertical units, 2 lugs at top and 2 lugs at bottom 35 deg. where nozzle locations permit. 

each side of split. Locate lugs approximately at mid-point 52-in, A size bosses for dowels at top of 30 deg. each side of 
of clamp length. vertical center line. 


1 LUG 
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mi Zere 2 always another one for us! 


* Just when we think we've seen everything in special 
forged fittings another tricky requirement turns up... and 
probably always will. This time it’s an order for seven-inch 
carbon-moly WeldELLS with integrally formed 3-inch outlets 
in their back walls. . 

We have solved problems that are a lot tougher than this, but 
none exactly like it. Thus, like hundreds before it, it has con- 
tributed its share to the sum total of Taylor Forge “know-how” 
... 45 one more proof that we have honestly earned our reputa- 
tion for doing things with hot metal no one else does. 


Ti unduplicated experience of Taylor Forge in the field of special 
forging has a vital bearing on your choice of standard welding fittings. 
It means there is nothing to be desired in welding fittings that is not within 
the scope of the methods and facilities that have grown out of this 
experience. 

By applying these methods and facilities we have given WeldELLS fea- 
tures that are not combined in any other fittings. A good example of this 
is the uniform strength achieved through proper distribution of extra metal 
where stresses are higher. Another, is the extreme dimensional accuracy 
attained by special truing operations. Still another is the special process 
which forms the tangents, and there are many more. 

This specialized Taylor Forge knowledge is responsible for the features 
listed opposite—is the reason why those who are best qualified to know 
will agree that 


Weld ELL ccniting 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street . Philadelphia Office: Broad Street Station Bldg. 
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WeldELLS alone 


combine these features: 


® Seamless — greater strength 
and uniformity 

® Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

© Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

® Selective reinforcement — pro- 
vides uniform strength. 

® Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
© Wall thickness never less than 
specification minimum —assures full 
strength and long life. 


@ *° Machine tool beveled ends —pro- 


vides best welding surface and ac- 
curate bevel and land. 

©The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World — insures 
complete service and undivided re- 
sponsibility. 








113 























phen destaemeret 








OUTSIDE FACE 
OF TUBE SHEET 





es 





3/32” 





t 















HAND REAM ONLY 
TO REMOVE 
SHARP CORNER 























3/32” 


TO SUIT THICKNESS 
OF TUBE SHEET 


FIG. 5. 
TUBE HOLE GROOV- 
ING IN TUBE SHEET 





for this, especially on non-ferrous 
sheets. One refiner has found that thi 
extra metal on naval rolled bragg j 
sheets permits more retubing of bundi 
with the original tube sheet, the 
creasing bundle replacement costs 
the saving of time in rebuilding the 
bundle. At the present time, there ar, 
number of special tools and equipmey 


available to the refiner to facilitate gj, 
mantling and cleaning of heat exchan. 
ers. The pulling of tube bundles and hg. 
dling them, however, still requires map. 
power. The desirability of having this 
work done by mechanical means ig rath. 
er obvious and several devices along this 
line have been proposed. At this writing 
however, none of these is developed ty 
the point where it can be offered to r. 
finers and other users of heat exchangen, 


@ Design types. The refiner purcha. 
ing heat exchange equipment at the pres. 
ent time has several standardized de. 
signs that can be obtained from mos 
manufacturers of heat exchangers. These 
types are summarized in Table 2. In ad. 
dition to the types listed there are a 








1 FLOATING HEAD, 9 ROAING tie 
OUTSIDE PACKED, 
OUTSIDE PACKED, FLOATING HEAD, SEPARATE GLAND 
SEPARATE GLAND SPLIT RING CLAMP COVER 
STUDDED COVER wea ATTACHMENT 
ATTACHMENT 
2 L 10 = TING HEAD 
FLOATING HEAD, FLO. , 
FLOATING HEAD, BOLTED TYPE, SPLIT RING TYPE, 
PULL THROUGH PULL THROUGH 
BUNDLE BUNDLE 





OUTSIDE PACKED, 
INTEGRAL GLAND 
= FLOATING HEAD, 


CLAMP TYPE, 
PULL THROUGH 
BUNDLE 





U-BENT TUBES 





. L 


FLOATING HEAD, 
CLAMP TYPE 





FIXED TUBE SHEET, 
ALL BUNDLES 
NON-REMOVABLE 








longer life with a given excess thickness 
can be obtained by rotating the shell 180 
deg. This requires that both @let and 
outlet nozzles be made the same size and 
also requires relocating piping. The ne- 
cessity of relocating piping can be elimi- 
nated by making both shell end flanges 
identical. This then permits the shell to 
be turned end for end in addition to ro- 
tating it 180 deg. A design incorporat- 
ing this feature is shown in Fig. 1. 
Virtually all tube bundles are made 
symmetrical about the horizontal center- 
line. This permits the bundle and chan- 
nel to be rotated 180 deg., thereby often 
obtaining longer life where localized cor- 
rosion occurs. When duplicate bundles 
are in use, one subject to corrosion and 
the other not, it is possible to alternate 
the bundles between the two services and 
thereby prolong the usefulness of both 
bundles. In maintaining tube bundles, a 
certain amount of rerolling of tube joints 
due to leaks or retubing will be done. In 
some cases, this will bow the tube sheets 
slightly, thereby requiring machining of 
the gasket faces. Provision should be in- 
cluded in the original thickness to allow 
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FIG. 6. FLOATING HEAD TYPES 


FIG. 7. AIR COOLED 


HEAT EXCHANGER 
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FIG. 8. TRANSFER LINE HEAT EXCHANGER 


number of special designs available, 
sme of which have been standardized 
to some extent. 


Shell and multi-tube designs. The 
shell and multi-tube design in its various 
forms is the most common exchanger 
sen in the refinery and its continued use 
as a basic design is without question. It 
has the advantage of providing a large 
amount of surface in a comparatively 
small space. Although most of these de- 
signs have cylindrical shells, a number 
of rectangular shell units are in use, 
generally for low pressure service. 

This design, using a cylindrical shell, 
can be built in any size within shipping 
limits and any pressure that may be re- 
quired for present or possible future re- 
fnery processes. To meet some of the 
vrvice requirements, such as high pres- 
sure, high temperature, sub-zero tem- 
perature, or excessive corrosive allow- 
ance, special designs of this basic type 
may be required. These will be consid- 
ered under the heading of special de- 
signs, 


@ Floating head design. Most of the 
shell and multi-tube exchangers in serv- 
ice have a floating head design of some 
wrt to take care of differential expan- 
sion between the tubes and the shell. 
Several designs of floating head construc- 
tion are shown in Fig. 7. Floating head 
types 1, 2, and 9 are used generally on 
lw pressure units, principally for oil 
oolers, jacket water coolers, and similar 
vrvices around the refinery. Type 9 float- 
ing head was used by one refiner for a 
number of years exclusively but has since 
ben replaced by types 4 and 5 floating 
heads. The type 9 floating head is in com- 
mon use in chemical plants. As a gen- 
eal rule it is used for water cooled 
wits with the water in the shell. For this 
wtvice units of 48-in. shell diameter 
tave been in successful operation for 
years. This design has been used in 
smaller diameters for pressures greater 
than 300 Ib. in the shell side by using 
deep stuffingboxes. Although there may 
some use for this design in the pro- 
duction of chemicals by refiners, the 
present indications from current pur- 
chasers of exchangers is to stay with the 
internal floating head design, using types 
to 6, inclusive, or type 10 floating 
heads. Type 4 or 5 floating heads, or 
‘light modification of this basic split 
ting design, are the most common de- 
‘igns used by manufacturers and are pre- 
ered by most refiners. These two types 
tequire the removing of the shell cover 
floating head cover before the bun- 
can be removed. Although this in- 
volves extra labor the designs have the 
advantage of permitting smaller diame- 
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ter shells to be used. The clearance be- 
tween the outer row of tubes and the in- 
side diameter of the shell is a minimum 
when using these designs as compared 
with exchangers using type 3, 6, or 10 
floating heads. Except for a few cases, 
this small clearance eliminates the ne- 
cessity of installing seal strips, deflector 
baffles, or other means to keep the fluid 
from bypassing the tubes. 


@ Fixed tube sheet design. The fixed 
tube sheet design is used to a limited ex- 
tent, especially for clean nonfouling 
fluids operating at low temperature levels 
so that expansion is not a factor. Expan- 
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sion joints are used to take care of mod- 
erate temperature differentials on units 
operating under relatively low pressures. 
For high pressures the expansion joint 
is expensive and unless special consider- 
ations require the use of fixed tube 
sheets, a floating head unit is preferable. 
For waste heat boilers or steam gener- 
ators, with the hot gases or non-conden- 
sable vapors flowing through the tubes, 
fixed tube sheet units have proved satis- 
factory where the service is not subject 
to rapid temperature fluctuations. These 
units approximate fire tube boiler de- 
signs, but because the gases may be 
above atmospheric pressure or inflam- 
mable, special consideration must be 
given to the design of tube sheets, 
flanges, and to the method of attaching 
tubes to the tube sheet. 


@ U-bend design. The U-bend design 
is used principally for steam heated units 
and many refiners have standardized 
this design for reboilers and preheaters. 
This design is also used, in conjunction 
with a double fixed tube sheet, on serv- 
ices where a leak in the tube joint would 
cause contamination of a product. On 
the new HF Alkylation plants the U-bend 
design has been used in the exchangers 
exposed to the acid and has given satis- 
factory service when certain precautions 
are taken in the manufacture of the U- 


bends and tube bundles. 


@ Double pipe design. The basic dou- 
ble pipe design is one of the earliest 
types of heat exchanger used in the re- 
finery. With the development of the 
shell and multi-tube exchanger it grad- 
ually lost favor in the refinery. A num- 
ber of units are used in special services, 
but at the present time most double pipe 
exchangers have a longtitudinal fintube 
for the inner pipe. This design was in- 
troduced about 14 years ago and has been 
used in a large range of services. Orig- 
inally developed to provide a large sur- 
face area on one side to compensate for 
low heat transfer rate obtained on vis- 
cous fluids, it has since been used on 
light oils in some applications. For a 
small stream having a large temperature 
range of cooling a double pipe fintube 
unit may be cheaper than a shell and 
multi-tube design. Another possible ap- 
plication is the case where a large stream 
with a small temperature range ex- 
changes heat with a small stream having 
a large temperature range. In this case, 
double pipe fintube units arranged in 
several banks with parallel flow of the 
large stream over the fintube surface and 
series flow through the tube will very 
often be more economical than a shell 
and multi-tube unit. This design has been 
used successfully in the newer process- 
ing plants, and there seems no doubt of 
its continued use in these and later proc- 
esses that may be developed. 




















@ Open sections. The open 
section, placed inside a cool- 
ing tower, has been exten 
sively used in the past in some 
parts of this country and 
abroad, especially in gasoline 








STEAM TURBINE DRIVE 





plants. To be most efficient, 
these sections must be situat- 
ed in the base of the cooling 
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For almost 20 years Powell has been furnishing 
All-Hastelloy Alloy Valves as well as Hastelloy 
Alloy Trimmed Iron and Steel Valves. 










Nearly two decades ago, the Special Alloy Valve Division of ~ 
The Wm. Powell Company, anticipating the valve require- ~ 
ments of the rapidly growing Chemical, Process and Petro- 
leum Industries, introduced the All-Hastelloy Alloy Valve — 
and the Hastelloy Alloy Trimmed Iron and Steél Valve . 
another ‘First’ in Powell’s long list of “Firsts” 




























These Valves are made according to specially designed patterns to provide 
the best possible flow characteristics, considering foundry casting limita- 
tions. Powell Engineers early discovered that it isn’t practical to cast 
Hastelloy Alloy valves using brass casting designs. 


Today, Powell All-Hastelloy and Hastelloy Alloy Trimmed Valves are 
proving their superiority in the Nation's leading Petro-Chemical Plants 
and Refineries; in Isomerization Plants for the cracking of petroleum 
fractions in the presence of chloride catalysts; in Alkylation Plants; for 
cracking high sulphur crudes; and for handling sulphuric acid and hydro- 
chloric acid . . . conclusive evidence of Powell’s ability to design and fabri- 
cate valves to control the flow of highly corrosive and other media destruc- 
tive to bronze, iron and steel. Write for complete, interesting details. 


Clans 20th Our teil dbo The Wm. Powell Co., Cincinnati 22, Ohio 


Valve with Hastelloy Alloy Trim. 








Powell ‘‘Y”’ Valves provide full flow, throttling control; and when 
equipped with the Patented Seat Wiping device, absolutely tight 
seating is assured at all times. 


SAGER RIF 





300-pound All-Hastelloy 
Alloy, Reversibie Seat ‘‘Y” 
Vaive, with Powell Pat- 
ented Seat Wiper. ss to 
4”, inclusive. 
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125-pound All-Hastelloy Alloy 
“*¥” Valve. 214” to 12”, incl. 
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_qanother POWELL 


All - Hastelloy Alloy 
Needle Globe Vaive, 


Class 300-pound Cast Carbon Steel Swing 
Check Valve with Hastelloy Alloy Trim. 


150-pound All-Hastelloy Al 
Globe Vaive. {” to 3”, Rowe 


ya 150-pound All-Hastelloy 
ig Alloy Swing Check 
7 Valve. 34” to 2”, incl. 


SN Seen aad 





150-pound All-Hastelloy 
Alloy ‘‘Y” Valve, 

with Powell Patented 
Wiper. 14” to 2”, inclusive. 


300-pound Cast Carbon Stee! All-Hastelloy Alloy Angle Relief 
6 Valve with Hastelloy Alloy Trim. Valve. %” to 4”, inclusive. 
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tower to make the most effective use of 
the water with minimum pumping costs. 
lhe cooling tower must be provided with 
. proper distribution system so that each 
group of sections receives its proper 
water requirements. Although open sec- 
tions are cheaper in first cost, the shell 
ind multi-tube exchanger is generally 
used in more recent gasoline plants. Ex- 
perience with open sections has shown 
that they scale up more quickly than 
shell and multi-tube type exchangers. 

An open section heat exchanger de- 
sign developed recently is the air cooled 
heat exchanger. Fig. 7 shows one design 
of this exchanger now on the market. 
(Although used principally for lube oil 
cooling, jacket water cooling, and sim- 
ilar services, a number of units have been 
used for condensing and cooling of re- 
finery products. Although its cost is 
higher than a water-cooled heat exchang- 
er, it can be justified economically in lo- 
calities where water costs are high and 
a cooling tower is not available. For 
small gasoline plants or isolated installa- 
tions it should find continued applica- 
tion. 


@ Special designs. As mentioned be- 
fore, special designs may be modifica- 
tion of a standard design or a complete 
new design for a specific service. Several 
special designs developed within recent 
years are shown in Fig. 8 to 10, inclu- 
sive. 

@ Transfer line exchanger. Fig. 8 
shows a design used for transfer line 
service between the furnace and the frac- 
tionating tower to exchange heat between 
the furnace products and the furnace 
charge. This particular unit cools fur- 
nace products from 1060°F. to 800°F. at 
800-lb. pressure while preheating the fur- 
nace charge from 120°F. to 430°F. at 
1100-Ib. pressure. Several larger units 
are in use on similar service and they 
have all proved satisfactory. This design 
permits each tube to expand independ- 
ently of any other and together with the 
use of rugged furnace type headers as- 
sures minimum possibility of leakage at 
tube joint from expansion stresses. The 
use of this exchanger eliminates or re- 
duces quenching with the resultant in- 
crease of heat availability at high tem- 
perature levels. 

@ Contactor-cooler unit. Fig. 9 is a 
design originally developed for the cool- 
ing of hydrocarbon-acid mixtures in al- 
kylation plants. This design combines 
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FIG. 10A. ASSEMBLY OF 
TUBEFLO SECTIONS 


FIG. LOB. SECTLON 
THROUGH TUBEFLO 
SECTION ELEMENT 


fluid circulating and mixing with the 
heat exchanger. The quantities proc- 
essed are very large and the temperature 
range very small, the heat exchanged be- 
ing due principally to heat of reaction 
or mixing. For services comparable to 
that for which it is now used, this prin- 
ciple design offers the definite advantage 
of compactness. 

@ Tubeflo section. Fig. 10 is a design 
that has advantages for services involv- 
ing dirty fluids or sludges. This design 
was originally made up of cast sections 
bolted together to form units of required 
length. The present design illustrated 
is a typical example of improvements in 
design of heat exchangers. In its present 
form a wider range of metallurgy can be 
used to meet pressure, temperature, or 
corrosion requirements. The heat trans- 
fer between the fluids in the separate 
tubes is by conduction through the close- 
ly spaced plates. Each pair of tubes is 
connected to separate headers or cross- 
over pieces, hence contemination of 
fluids is eliminated. 

@ Fluid catalyst cooler. In connection 
with the fluid catalytist process, a spe- 
cial exchanger is used to cool the cata- 
lyst after regeneration. Several designs 
have been developed for this service de- 
pending on whether they are oil cooled 
or used to generate steam. With the ex- 
ception of one installation, these designs 
have the catalyst and carrier gas flowing 
through the tubes and the oil or water 
in the shell, both in a single pass. Be- 


cause of the large nozzles required for 


the flow of the catalyst-gas mixture and 
also the high temperatures involved, 
stuffingboxes are not used. Instead either 
an internal expansion joint situated be- 
tween the floating head cover and the 
shell cover, or an external expansion 
joint, forming part of the shell, is used. 
This expansion joint is of the accordion 
type to take care of the large tempera- 
ture differential existing between the 
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tube bundle and the shell. The single 
installation differing from this design 
eliminates the expansion joint by hav. 
ing the catalyst-gas mixture flow over 
the outside of U-bend fintubes and the 
cooling oil through the tubes. The fin- 
tubes are enclosed by sleeves rolled into 
tube sheets, thereby assuring the most 
effective use of the heat transfer sur- 
face. This design is substantially a group 
of parallel double pipe fintube exchang- 
ers enclosed in a common shell. 

In the design and operation of these 
exchangers, many problems were en- 
countered. The catalyst-gas mixture is 
very erosive and to some extent corro- 
sive. Experience with these units has 
shown that special precaution must be 
taken to assure satisfactory operation. 
Experience to date indicates that the fol 
lowing factors assure satisfactory opera- 
tion: 

1. Uniform flow distribution of cata- 
lyst-gas mixture over all tubes. 

2. On up-flow units a minimum veloc- 
ity must be maintained to assure flow of 
catalyst by the carrier gas. 

3. Velocities should be kept down to 
minimize erosion. 

4. Carbon steel is satisfactory pro- 
vided metal temperatures are kept down. 

5. Sudden changes in direction of 
flow should be avoided to minimize 
change in composition of catalyst-gas 
mixture due to stratification. 
@ Low temperature service ¢% 
changers. Heat exchangers to be 
for sub-zero temperature service can 
manufactured either in standard or spe 
cial designs provided proper mater! 
are used for the temperatures re 
by the process. For temperatures 
minus 20°F., low carbon steels are satis- 
factory. For temperatures between 
minus 20°F. and minus 50°F. g 
grade killed low carbon steel that will 
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meet charpy impact tests is satisfactory. 
For temperatures between minus 50°F. 
and minus 75°F., 24% per cent nickel 
steels give satisfactory service. For tem- 
peratures between minus 75°F. and 
minus 150°F., 34 per cent nickel steels 
and cupro-nickel are recommended. Be- 
low minus 150°F. monel, nickel, cop- 
per, and some copper alloys should be 


In addition to the materials listed 
there are others that may be used pro- 
vided they are satisfactory to use with 
the fluids being processed. Among these 
aluminum and magnesium alloys are be- 
ing considered for special designs of 
heat exchangers to operate at tempera- 
tures to minus 300°F. This process re- 
quires a large amount of surface to op- 
erate at very low temperatures, and spe- 
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cial designs of a type not now in use in 
oil refineries are being developed to pro- 
vide heat transfer surface requiring 
minimum weight and space. The designs 
now being developed have about one- 
fourth the weight and space require- 
ments and it is estimated that they will 
cost about a third as much as conven- 
tional heat exchangers. Some of the de- 
signs studied to date in connection with 
this development suggest their possible 
use for light oil and petro-chemical proc- 
esses now in use. 


@ High temperature service exchang- 
ers. Heat exchangers operating at a 
temperature greater than 650°F. are 
considered high temperature exchangers 
by most refiners and consideration to 
the use of appropriate materials is nec- 
essary in their design. For temperatures 
up to 1000°F., low carbon steel has given 
satisfactory service provided operating 
pressures are not excessive. Carbon moly 
steel is also used in this range, espe- 
cially if operating pressures exceed 300 
lb. per sq. in. For temperatures greater 
than 1000°F., materials ranging from 
low chrome steels to high chrome nickel 
alloys are used as are also monel and 
nickel. The choice of the material to be 
used may also be influenced by its cor- 
rosion resistance at the higher tempera- 
tures and also its adaptability in fabri- 
cating the component parts of the ex- 
changer. 

Heat exchangers operating at high 
temperatures and high pressures, or 
ones that are of large shell diameter, 
may require special analysis of stresses 
to assure a satisfactory design. When 
the temperature gradient across a com- 
ponent part is high, the stress resulting 
from this temperature differential may 
exceed the stress due to the pressure 
alone. If this condition exists the de- 
signer must resort to insulating the part, 


FIG. 12. BI-METALLIC TUBE AFTER BENDING AND ANNEALING 


Steel Tubes Lined 
Photo 962A 
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reinforcing it in some way or reducing 
its size. 

If temperature differential produces 
excessive stress in the tubes, this can 
be reduced by using multiple floating 
heads or increasing the number of shells 
operated in series. Multiple floating 
heads increase the cost of the exchanger, 
often costing more than two or more 
single floating head exchangers. 

@ Extended surface exchangers. Ex- 
tended surface exchangers, commonly 
called fintube exchangers, are available 
in a number of standard and special de- 
signs. At the present time several de- 
signs of extended surface tubes are avail- 
able to the designer and user of heat 
exchangers. Some of these are in use for 
general refinery heat exchangers, but 
the others have been used only for spe- 
cial exchangers. For example the spe- 
cial fintube with the fin attached to the 
tube at an angle is used in the thermo- 
for kiln installed in bead catalyst units. 

Several types of tubes having internal 

fins have been developed for use by oth- 
er industries. These are made of non- 
ferrous materials and the writer knows 
of no case where they have been used 
in refinery heat exchangers. Continued 
development work in both internal and 
external extended surface tubes is being 
done by several manufacturers at this 
time. The extended surface heat ex- 
changer designs in use by refineries have 
given satisfactory service and their con- 
tinued use on present and later process 
plants is to be expected. 
@ Designs for corrosion resistance. 
When corrosion is a factor in the design 
of a heat exchanger a large variety of 
materials are available, and new ones 
are being developed continuously. The 
use of alloys and other special materials 
in exchanger construction is increasing 
and will continue, especially for units 
installed in refineries producing chem- 
icals. At the present time heat ex- 
changers are in service having compo- 
nent parts made of such materials as 
plastics, glass, rubber, and carbon. In 
using some of these materials, manufac- 
turing techniques will vary, depending 
upon the part of the exchanger being 
made from these materials. 

The use of bi-metals has increased 
over a period of several years. These are 
used to lower the cost of exchangers by 
using corrosion-resistant material on the 
side handling the corrosive fluid. The 
corrosion-resistant metal is applied by 
bonding during its manufacture or dur- 
ing fabrication of the heat exchanger. 
In installing bi-metallic tubes into tube 
sheets precaution must be taken to have 
the end so designed that only metal suit- 
able for the fluid in contact with it is 
exposed. Fig. 11 shows one method of 
properly installing bi-metallic tubes in 
tube sheets. 

Fig. 12 shows a section of U-bend 
made from a bi-metallic tube that was 
annealed after bending. This annealing 
is for the purpose of relieving bending 
stresses that accelerate corrosion when 
exposed to acids. Although both metals 
have thinned down at the outer radius 
of the bend, no separation of the two 
metals has occurred. eae 
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With drilling time at a premium these 
days, good mud performance is more 
important than ever. And that in a great 
many cases depends on effective chemical 
treatment of the mud. 


QUADRAFOS* 


provides the answers to a wide variety 
of mud conditioning problems. A care- 
fully engineered product, produced under 
rigid control, it gives you firm and con- 
tinued control over viscosity, gel strength, 
weight and water loss. More and more 


drillers are using it to increase drilling 
efficiency by eliminating the causes of 
slowdowns... blowouts... and stuck 
pipe. Ie helps save drilling time... re- 
duces the number of bits and protective 
strings of casing needed. Why not try 
UADRAFOS? You will find it soon paying 
ividends in faster drilling speeds and 
lower mud conditioning costs. 
QUADRAFOS (Sodium Tetra Phosphate ) 
is manufactured in sufficient volumes to 
meet the largest tonnage requirements 
and is backed by Cyanamid’s modern 
research and technical service facilities. 


For technical assistance and complete information write, phone or wire American 
Cyanamid & Chemical Corporation, 229 Shell Bldg., Houston, Texas, or Azusa, California. 


When Performance Counts... Call on Cyanamid 
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QUADRAFOS is avail- 
able for immediate 
delivery from stocks 
kept by many Drill- 
ing Mud Chemical 
Distributing Houses 
in all principal Oil 
Well Drilling Centers 
in the United States. 
AMERICAN CYANAMID & 
CHEMICAL CORPORATION 
(Selling Agents) 
RUMFORD CHEMICAL WORKS 
(Manvfactu 
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SALT WATER DISPOSAL IN EAST TEXAS 


@ Chemistry of 
treating salt water 
for subsurface disposal. In discussing 
salt water it should be kept in mind that 
we are not thinking of pure water at all 
but a complex solution of a mixture of 
yarious salts. The properties of this solu- 
tion depend not only upon the character 
of the salt water originally trapped in 
the formation but also upon the history 
of the salt waters following entrapment. 
These properties are closely associated 
with the temperature, pressure, and 
character of the formation. The salt wat- 
ers found associated with oil vary from 
practically fresh water to solutions con- 
taining as much as 35 per cent, by 
weight, of dissolved salts. This discus- 
sion will be limited to the character and 
properties of the salt water produced in 
the East Texas field. 
The analysis of salt waters produced 
from the East Texas field indicates the 
following composition: 


Sodium 22,000 to 25,000 ppm. 
Calcium 1,300 to 1,500 ppm. 
Magnesium 170to 220 ppm. 
Iron 12 to 18 ppm. 
Chlorides 34,000 to 43,000 ppm. 
Bicarbonates 500to 900 ppm. 
Sulphates 200 to 400 ppm. 
Total solids 70,000 ppm. 
7.1 to 7.2 


The above data are intended to illus- 
trate a typical East Texas salt water and 
perhaps do not cover all cases. Such 
analysis, however, should represent an 
average salt water reasonably closely. 

It will be noticed that this composi- 
tion represents approximately two times 
the coneentration of salts in present day 
sea water. No speculation will be made 
here as to whether the ancient sea, into 
which the sand of the East Texas reser- 
voir was deposited, was more concentrat- 
edin salts than the present seas or wheth- 
et concentration occurred after the de- 
position had taken place. 

In discussing the chemistry of salt 
waters, it is also advisable that we keep 
inmind not only the actual chemical re- 
actions but also the physical forces that 
make up an important phase of the treat- 
ment and the reactions. The physical 
chemical phase of treating salt water 
for subsurface disposal has an impor- 
tant bearing upon the design of the plant 
and system for handling the salt water. 

is relationship will be discussed as the 
full treatment of the salt water is <de- 
veloped. 

_In present day practice there are two 
important types of systems commonly 
wed in treating salt water for subsur- 
ace‘disposal; namely, the closed system 
ad the open system. Modifications of 
these systems to include what are called 
semi-closed and semi-open systems have 
nm made, but the discussion will be 
confined to the two primary types. 
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@ Closed system. The closed system 
will be discussed first, not because it is 
most widely used or because it might 
have greater merit, but because the the- 
ory is simpler and the chemistry is less 
complex. 

In theory the closed system prohibits 
the admixing of air with the salt water, 
thus preventing the oxidation of the iron. 
The absence of the above reaction elimi- 
nates the formation of a floc in the water 
and makes unnecessary the use of coag- 
ulants and filters in the system. The ab- 
sence of oxygen from the air leaves the 
salt water in a relatively noncorrosive 
state and makes it possible to use un- 
lined, or bare iron, tubing and fittings. 

In practice, however, as with so many 
theoretical conditions, such behavior is 
not always followed. 

Due to the presence of rather large 
quantities of bicarbonates in the salt 
water, there are very important reac- 
tions that occur from reduction of pres- 
sure alone. At the pH value of the East 
Texas salt water all the carbonates exist 
as bicarbonates and, more specifically, 
the iron and calcium:as their respec- 
tive bicarbonates. Iron and calcium bi- 
carbonates are unstable compounds and 
owe their existence to a high partial 
pressure of carbon dioxide. The follow 
ing reactions illustrate this: 

Ca (HCO,)., = CaCO, + H,CO,, 


NV 
H,O + CO, ' 


NV 

Fe(HCO,), = FeCO, + H,CO, 

It may be seen that with a solution 
containing calcium or iron carbonate in 
water with carbon dioxide that if the 
pressure is increased, the equilibrium 
will be shifted toward the formation of 
the bicarbonate causing the iron or cal- 
cium bicarbonate to go into solution. 
Conversely, if the pressure on a solution 
of iron or calcium bicarbonate be re- 
duced, the equilibrium will be shifted 
to the right, resulting in the formation of 
the carbonates, which precipitate, and 
in the liberation of carbon dioxide. 


The chemistry of irebbi 
ing salt water for : 
subsurface disposi, oe 
discussion of the open 


and closed systems. 
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As the salt waters are produced the 
pressure is released and in a closed type 
system there are formed solid precipi- 
tates of iron and calcium carbonates. 
These compounds can be shown to be 
present in the waters of a closed system 
by a survey of the iron content at various 
points in the system. The decrease in 
iron content is most noticeable at the 
hay-tank, which acts partially as a filter 
to remove the solids from the water. 

The closed system is ideally suited as 
a media for the culture of certain types 
of bacteria. The most troublesome bac- 
teria that may be encountered are the 
“vibrio desulfuricans,” an anerobic bac- 
terium that derives its energy by the re- 
duction of the sulphates that are present 
in the salt water. Such reduction results 
in the formation of hydrogen sulphide, a 
gas that has the odor of rotten eggs, and 
is soluble in water. Hydrogen sulphide 
is an acidic gas that is capable of at- 
tacking iron, causing the formation of 
iron sulphide, a black solid, resulting in 
corrosion of the equipment and solids in 
the water. 

As these bacteria are anaerobic, the 
most common way to combat them is to 
raise the oxidation potential of the water 
Normally this is accomplished with chlo- 
rine gas. In a closed system, however, 
such a treatment would result in the 
oxidation of the ferrous iron to the far 
less soluble ferric iron, causing the for- 
mation of a troublesome solid in the 
water. The increased oxidizing potential 
would also increase the corrosiveness of 
the salt water, destroying the advantage 
of being able to use unlined equipment 
and tubing strings. 

Thus it may be seen that through rath- 
er simple chemical reactions there are 
solids formed in the waters of a closed 
system. These reactions are a result of 
the mechanics of oil production, the fun- 
damentals of which may not be changed. 
Likewise, the control of bacterial con- 
tamination requires the use of a germi- 
cide that is poisonous to the bacteria in 
order to prevent increasing the oxida- 
tion potential. Similarly, it is advisable 
to include filtration in any closed system 
in order to remove the solids resulting 
from the above reactions. 

@ Open system. The open, or aerated, 
type system is more complex than the 
closed type. The discussion of the chem- 
istry of this kind of treatment will be 
developed step-wise in the same sequence 
as the water passes through the system. 

Skimming. Salt water as usually gath- 
ered directly from the gun-barrels of 
various tank batteries always contains 
some oil. Actually the oil is present in 
the water in two different physical con- 
ditions. In one form the oil occurs in 
bulk and as such promptly floats to the 
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surface and may be removed by means 
of a series of baffles. Oil in such condi- 
tion is troublesome and presents prob- 
lems, from the chemical point of view, 
in the treating of salt water for injec- 
tion. 

Oil also occurs in the salt water as 
gathered into the treating system in a 
second state, which is of interest in a 
physical-chemical sense. Such oil is a 
finely divided suspension that, under 
the existing conditions, is perfectly sta- 
ble and will not separate. This finely di- 
vided oi] suspension is of the oil-in-water 
type and, as such, loses the properties 
of the oil and appears to be like water. 
Such water-like properties arise from 
the fact that each small oil droplet has 
a film of water tightly bound to its sur- 
face. This film of water, due to the elec- 
trostatic forces that hold it, is in a high- 
ly compressed state and does not have 
the properties usually associated with 
water. There is, however, a gradual 
transition to the ordinary kind of water 
as the distance from the particle of oil 
increases. This transition of properties 
causes the particle to behave as if it were 
water, with the result that removal by 
settling will not take place. Oil occur- 
ring in the water in such condition must 
be removed by chemical means, as will 
be explained later. 

First, let us examine the result of the 
bulk of the oil on the skimming opera- 
tion and upon future steps in treating 
the water. The most common way of re- 
moving water from the gun-barrel is with 
an automatic water leg. This water leg 
usually contains an air vent, to prevent 
a syphoning action, resulting in a par- 
tial aeration of the water as it leaves 
the gun-barrel causing a ferric hydroxide 
floc to form. Further aeration occurs as 
the water is poured into the skimming 
tank. As this floc comes in contact with 
oil it is coated with the oil to the extent 
that the density of floc and oil is made 
to equal the water. Under such condi- 
tions the floc will not settle but will stay 


~ 


exactly in the position it is placed. This 
is the cause of the formation of the so 
called “floating floc.” The oil associated 
with this floc effectively prevents fur- 
ther growth of the particle, which means 
the particle size remains the same or de- 
creases. 

The only way to cause such material 
to settle is to form on the particle some 
additional oil-free floc in order to in- 
crease the density of the oil contami- 
nated particle. 

It is desirable that such floating floc 
be removed from the water before ge- 
ing to the filters. How much oil will be 
carried to the filters per pound of such 
floc can be calculated. As this oil-soaked 
material enters the filters and is plas- 
tered onto the face of the sand there are 
two results that can occur. As more and 
more oil is introduced the effective per- 
meability, or_the ability to permit water 
to pass through the filter bed, is de- 
creased, which results in the need for 
applying higher and higher: pressure on 
the filters to pass the desired volumes 
of water through them. When, and if, 
the filters are allowed to operate in such 
condition too long before backwashing, 
the quantity of oil introduced to them 
might become great enough that the oil 
may pass through the filter and be in- 
jected into the well. If such did occur the 
effect on the ability of the well to “take” 
the desired volume of water might be 
disastrous. It is a known fact that oil is 
present in most injection wells and such 
mechanism might account for its pres- 
ence. Likewise, oil has been detected in 
filtered water from some salt water in- 
jection systems. 

To return to the more stable oil-in- 
water suspensions discussed previously: 


A class of operators, superinten- 
dents, farm bosses, and pumpers 
studying the technique of salt 
water disposal at Kilgore, Texas. 


As described before, the particles ap 
stable because of an electrostatic ¢ 

on them. Nature lends a helping han4 
on eliminating this electrical charge, A, 
in the case of most naturally occurr; 
colloids, these particles carry a negatiy 
charge. In forming the floc, on the adgj. 
tion of alum, a positive charge is created 
on the particle so formed. This positively 
charged particle attracts the negatively 
charged oil particle and both are dis. 
charged and settle. The choice of ap 
aluminum salt for this purpose is par. 
ticularly fortunate for the trivalen 
aluminum ion is very effective in de. 
stroying the electrical charge on the oi] 
droplet. A more complete discussion of 
the theory of flocculation will be pre. 
sented in a later paragraph. 


The importance of the removal of oil 
from the water and the possible effect of 
poorly skimmed water on all the subse. 
quent operations of the treating plant 
and injection system make it imperative 
that more thought and attention be given 
to this phase of salt water treatment. 

Aeration. Aeration of the salt water is 
done for three reasons, namely: 

1. To remove any gases that 
might be in the salt waters. The 
salt waters contain a large amount 
of carbon dioxide (CO,) resulting 
from the breakdown of the bicar- 
bonates, petroleum gases, dis- 
solved in the water at rather high 
partial pressures and possibly 
some noxious gases, such as hydro- 
gen sulphide (H,S), resulting from 
secondary reactions like reduction 
of the sulphates. 

2. To oxidize the iron and simi- 
lar compounds from the ferrous, 
or soluble, state to the ferric, or 
insoluble state. 


3. To form aerobic conditions 
in the salt water in order to aid in 
the control of bacterial activity in 
salt water. hi 
It has been mentioned previously that 
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the iron and calcium are present in the 
water as their respective bicarbonates. 
These unstable compounds break down 
according to the following reactions: 


/__—— 
\HCO, ) 2 


> CaCO, + H,CO, > 
HCO.), = FeCO, 4+-H,CO, > 


It may be seen that these bicarbonates 
exist in equilibrium with the carbonates 
and carbonic acid, which in turn is in 
equilibrium with water and carbon diox- 
ide. The extent to which the equilibrium 
is shifted to the right or to the left is a 
function of the partial pressure of car- 
hon dioxide. 

In aeration the salt water containing 
the bicarbonate at a high partial pres- 
sure of carbon dioxide is brought into 
equilibrium with air at a low partial 
pressure of carbon dioxide. As a.result 
the carbon dioxide leaves the salt water 
and goes into the air in an effort to 
equalize the partial pressure of carbon 
dioxide in the water and in the air. To 
hasten this reaction for removing the 
carbon dioxide, the water is made to 
have a very large surface, either by 
spray towers or slabs or blowing aii 
bubbles through the water. In order to 
make the aeration complete and remove 
all the carbon dioxide, it is necessary to 
bring a continuous supply of fresh, car- 
bon dioxide free air in contact with the 
water. Since aeration removes carbon 
dioxide, an acidic gas, this reaction 
tends to increase the pH of the water. 

For these reasons, it is desirable that 
thought be given to the type of aerators 
to be used and the selection of the site 
for their construction. Thus we see that 
the chemical reactions again affect the 
design and layout of the salt water treat- 
ing system. 

A characteristic of subsurface waters 
is the presence of iron compounds dis- 
wlved in the ferrous state. Such a state, 
at the pH of salt water, is possible only 
when air is completely excluded from 
the water. As soon as air comes in con- 
tact with the salt water these ferrous 
compounds are oxidized to the ferric 
compounds, which are almost complete- 
ly insoluble in the salt water. Thus the 
aeration serves to remove the iron from 
the salt water. The reaction for this oxi- 
dation may be written as follows: 

4FeCO, -+-O,—>» 2Fe,0, +- 4CO, 

A more complete picture of the chem- 
istry of aeration may be had from con- 
iideration of the following reaction, 
which includes not only the oxidation of 
the iron but also the breakdown of the 
icarbonates as discussed before: 

4Fe(HCO,), + 2H,0 + 

O, —> 4Fe(OH), + 8CO, 

Since in this reaction there are formed 
8 molecules of carbon dioxide any pre- 
mous remarks relative to the need for 
continuous supply of fresh, carbon diox- 
ide free air still are true. 

Quite frequently a reaction, either 
bacterial or chemical, occurs in the 
Water that produces hydrogen sulphide 

¥ reducing the sulphates in the salt 
Water. If and when this reaction occurs 
ipstream, or before aeration, the hydro- 





H,O +-CO, 


gen sulphide promptly reacts with the 
iron in the water forming iron sulphide. 
This is the reaction responsible for the 
“black water” condition sometimes en- 
countered. 

_ The reaction for the reduction of the 
sulphates present in the salt water may 
be written as follows: 

Ca(SO,) + CH, — 
CaS + CO, + 2H,O—> 

CaCO, + H,S + H,O 

H,S + Fe(HCO,), — 
FeS +2H,CO, ] 2H,0 + 2CO, 
It may be seen that these reactions are 
expressed as purely chemical. It must 
be presumed that when conditions are 
right these reactions will take place by 


simple chemical means and cases are 
known where these reactions have taken 
place as written. It is equally well es- 
tablished that bacteria serve as powerful 
catalysts to promote chemical reactions. 
It would seem impossible to rule out 
either reaction without first obtaining 
more information than is now available. 
However, in any case it is the presence 
of hydrogen sulphide or iron sulphide, 
which may be formed, that causes any 
difficulty from this condition. 


Fortunately, these compounds are 
rather unstable and are readily sus- 
ceptible to oxidation. The common re- 
agents used to oxidize these sulphides 
are air and chlorine. The reactions may 











THE PETROLEUM ENGINEER, June, 1945 


BRADEW 


SECTIONAL 


BUILDINL 











Above: Portable all 
steel tool house. 
Right: Packaged Meter 


House. 


for the 


OlL 


INDUSTRY 


Cranes * Crane Runways * Curved Chord Trusses * Engine 

Bases and Skids * Grating *« Ladders * Loading Platforms 

Loading Racks * Meter Houses * Pipe Supports * Safety Cages 
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be written as follows: 


H,S + Cl,—» 2HC1+ S$ 

2FeS + 3C1, —>2FeCl, + 2S 

FeCl, + 3H,O = 

Fe(OH), + 3HC1 

These reactions both produce an acid, 
hydrochloric acid, and therefore have a 
tendency to lower the pH of the water. 
When the black water condition is 
oxidized with air the following reactions 
take place: 

2H.S +- 0..—>H,0 + 2S 

iFeS -+- 30, —» 2Fe,0, -{- 4S 

FeO, -+- 3H,0 = 2Fe(OH), 

It will be noticed that these reactions 
produce no acidic compounds, which 
leaves the pH of the salt water unaf- 


— 


fected. In both types of reactions free 
sulphur is produced. This sulphur is 
formed in a colloidal state, which ac- 
counts for the milky color the water 
assumes after the black water has been 
oxidized with either air or chlorine. 
Of additional interest with respect to 
these above discussed reactions is the 
effect on the future of the water if the 
reactions are not carried to completion 
and the sulphides completely removed. 
The presence of the sulphides renders the 
waters reducing and makes possible the 
resumption of the reaction for the pro- 
duction of more sulphide. Such reactions 
would take place in the main settling pit 
and also downstream from the filters, 


which would give rise to the black water 
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“ALLIGATOR TYPE’ 





SPANG 


GRAB 


The Spang “Alligator Type” Grab is especially 
useful for catching odd shapes and miscel- 
laneous small parts which are generally hard 
to catch. 

It is provided with a setting device which 
holds the jaws open until it has been lowered 
over the fish. Initial jaw tension is governed 
by the adjusting screw above the spring. In- 
ternal linkage increases the jaw pressure to 
take a very secure hold. 


For the best in Cable Tools, 


SPECIFY SPANG 


SPANG & CO. 


BUTLER, PA. 


SELLS SPANG TOOLS 





| 
| 
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condition in the injection well probabj 
to the extent that iron was present in the 
filtered water through either incomplete 
treatment or corrosion of pumps, fit 
tings, and tubing. 

Hydrogen sulphide in itself would 
have no ill effects on the injection well 
and is harmful only to the extent of the 
secondary reaction, which produces the 
metallic sulphides that are evidenced in 


: the black waters. 


Sterilization. The possibility of bac. 
terial contamination of the salt water js 
ever present. In order to overcome this 
possibility the waters are treated most 
commonly with chlorine and sometimes 
with a hypochlorite, which hydrolyzes to 
give chlorine. 

The bacteria most commonly associ. 
ated with salt water disposal is the 
anaerobic sulphate reducing type, name. 
ly the vibrio desulphuricans, which 
thrives best at a temperature of 100°F,. 
to 120°F. 

The word anaerobic means “without 
air,” which means that in order to thrive 
the bacteria must not.be exposed to oxy. 
gen or, chemically speaking, must be 
maintained in a reducing environment, 
It becomes clear that by the introduc. 
tion of an oxidizing substance, such as 
chlorine, the reducing environment is 
changed to one of oxidizing character. 
This change is the major role played by 
chlorine when considered as _ bacterial 
control only. Chlorine is toxic, however. 
to most bacteria in itself, a property that 
plays a secondary role in treating salt 
water. - 

Salt water as produced has the reduc- 
ing properties necessary for maintaining 
bacterial growth. Enough chlorine must 
be added to destroy this reducing power 
and also give the water an oxidizing 
power of its own in order to prevent fu- 
ture growth of bacteria. 

Coagulation and settling. With the use 
of the coarse sand or rapid filter the need 
for introducing a reasonably clear water 
becomes evident. If too much foreign 
matter that is of too small particle size 
must be removed from the waters, the 
pressure drop becomes excessive and in- 
efficient filter operation results. The use 
of coagulants became widespread in 
order properly to prepare the water for 
filtration through the rapid sand filter. 

In nature most colloidal particles pos- 
sess a negative electrostatic charge that 
causes such particles to remain in stable 
suspension indefinitely. One of the easi- 
est and best ways to neutralize the neg 
tive charge is to form a positively 
charged colloidal particle in the water. 
As the result of the attraction of the two 
oppositely charged particles, collisions 
between them occur causing a mutual 
discharge, or neutralization, of both par- 
ticles. By a succession of such collisions 
and by mechanical contacts the particles 
grow to such size they begin to settle. 

If a particle similar to a wad of pine 
needles can be visualized some idea of the 
structure of these electrically neut 
particles can be had. As such a mass 
comes in contact, on settling through the 
water, with another similar mass te 
two intertwine and are held togethet 
mechanically. 
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Its Collapse 
Resistance 
gets a Lift 


When you encounter higher pres- 


_Sures at greater setting depths, you 


may’need all the collapse resist- 
price you can get in casing. And 


Ne +— Uniform Roundness is one of the 


Other Republic Products include Alloy Steels — ¢ 
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strong points in the walls of Re- 
public Electric Weld Casing and 
Tubing. 

Uniform Roundness also helps 
to assure uniformly accurate 
threads for fast make-up of strings 
—and in providing plenty of metal 


REPUBLIC 


LINE PIPE 


under the threads for greater pull- 





out strength. 


These are some of the ways Re- 
public Electric Weld Casing and 
Tubing have earned a reputation 
for performance—a reputation that 
has put more than 100,000,000 
feet in oil country service. 


REPUBLIC STEEL CORPORATION 
General Offices: Cleveland 1, Ohio 
Export Department: Chrysler Bldg., New York 17,N. Y. 


NORMALIZED CASING AND TUBING 
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If the two states of the particle are 
kept in mind the physics, or mechanical 
control, of flow velocities can be under- 
stood. While the waters contain a rela- 
tively large number of electrically op- 
posite charged particles, a rapid current 
increases the chances of the particles to 
collide and neutralize each other. As 
soon as the electrical properties have 
been destroyed and the mechanical 
phase of coagulation becomes dominant, 
it is desirable to decrease the rate of 
flow of the water. While motion increases 
the chance for collision, too rapid move- 
ment causes the particles, or floc, to 
break up.,A properly designed system 
provides for suitable fluid velocities in 
order to coagulate completely and settle 
the water. Naturally the design of the 
system must provide for thorough mix- 
ing of the coagulating materials with the 
water prior to flocculation and settling. 


In the choice of alum, (aluminum sul- 
phate), consideration was given not only 
to the charge on the colloidal particles 
but also to its reactions with ‘the salt 
water and the constituents in the water. 
Two basic reactions between the salt 
water and the alum are of interest. First 
is a reaction with the alkalinity of the 
water as illustrated by the reaction: 

Al,(SO,), + 3Ca(HCO,), —> 

2Al(HCO, ),+-3CaSo, 
V 

Al(OH) ,-+-3C0, 

In other words, the alum reacts with 
any unstable bicarbonates and converts 
them to the stable sulphate and is in turn 
hydrolyzed to aluminum hydroxide, the 
floc, and carbon dioxide. The aluminum 
bicarbonate break down is an equilib- 
rium reaction and might not be complete 
toward the aluminum hydroxide, which 
might permit a small quantity of alumi- 
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TWIN CITY OILFIELD ENGINES 














The value received from an oil field engine is not measured so much by its 
cost but rather by the performance that it gives—an engine that will oper- 
ate 24 hours per day, day in and day out giving low cost, efficient per- 
formance free of mechanical breakdown is the one that stands out in the 
final analysis. 25,000 hours of continuous service with stops only for oiling 
and greasing is not uncommon with MM Oil Field Engines. All the low 
cost, high performance features are “‘built-in’’ on every MM Oil Field En- 
gine—that is why we say when you buy an Oil Field Engine “It’s Per- 


formance that Counts’’. 


num to pass through the filters and be 
hydrolyzed in the well bore. Smajj 
amounts of aluminum have, in fact, bees 
found at the bottom of injection wells, 

The second, and by far the most jm. 
portant, reaction between aluminum gy}. 
phate and the salt water is a straightfop. 
ward hydrolysis reaction as follows: 

Al,(SO,), + 6H,O —+ 

2A1(OH), + 3H,SO, 

In this reaction it will be noticed the 
three molecules of sulphuric acid are 
produced for each molecule of alum 
used. The formation of this acid lower 
the pH of the water and represses the 
hydrolysis reaction. At pH values be. 
low five or six the alum is soluble in the 
salt water without forming the floc. 

The primary purpose for the addition 
of lime, an alkaline compound, to the 
water is to prevent the lowering of the 
pH of the water through the use of alum, 
The reaction to increase the pH is as 
follows: 

H,SO, + Ca(OH) .,-»>CaSO, + 2H,0 

An additional reaction resulting from 
the use of lime, (calcium hydroxide) is 
in neutralizing any remaining bicarbo. 
nates that might be present. For ip 
stance: 

Ca(HCO,), + Ca(OH), —> 

2CaCO, + 2H,0 

It is conceivable that the calcium car- 
bonate formed by this reaction might, 
being present in small amounts, be col- 
loidally suspended and as such be stable. 
Stirring with solid CaCO, would tend to 
coagulate the particles of calcium car. 
bonate giving the appearance of a cal- 
cium carbonate supersaturation. Pass- 
ing the water containing a stable suspen- 
sion of calcium carbonate through a fil- 
ter would tend to flocculate the solid, 
which would adhere to the pores in the 
sand causing the calcium carbonate ce- 
mentation often encountered in filters 
after long periods of operation. It would 
appear preferable to stabilize complete- 
ly the carbonates in the aeration step 
rather than precipitate them with lime 
after flocculation. 

With all the above described reactions 
carried to completion we arrive at the 
filter with a water that is sterile, rela- 
tively clear, and stable with respect to 
iron and calcium carbonate. However, 
the total solids remain relatively u- 
affected. The pH is unchanged, and the 
water is more corrosive to iron. *** 

(Installment No. 10 of the Salt Water 
Disposal Classes will be published in an 
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MM Oil Field Engines are built in 8 sizes to fit most every oil field 





application: early issue.) 
165-4A 354x4, 4 cyl. CUA 414x5, 6 cyl. 
206-4A 354x5, 4 cyl. a 454x6, 6 cyl. Seeks Brazilian aid 
, ,4 4 n 
Sry rier : oo EO ery 6 a Dr. S. Froes Abreau, director of 


minerals division, Instituto Na- 
cional de Technologis, Rio de Ja- 
niero, Brazil, is in the United 
States conferring with geologists, 
engineers, financiers and execu- 
tives of large oil firms urging them 
| to study the huge South American 
Republic. Brazil has huge petro- 
leum reserves, but only one proven 
area, Abreau said. 


For complete information on MM Oil Field Engines, Write: 


SHRIMPTON EQUIPMENT COMPANY, Distributors 


757 Subway Terminal Building, Los Angeles 13, California 


545 Mellie Esperson Building 415 Oklahoma Building 
Houston, Texas Tulsa, Oklahoma 


MINNEAPOLIS - MOLINE POWER IMPLEMENT COMPANY 


MINNESOTA, U. S. A. 


MINNEAPOLIS 1 
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J&L PERMASET RR) PRECISIONBILT PRE-FORMED WIRE ROPE 








Precisionbilt with extra care for 


extra service. The controlled qual- 
ity of the steel from which the wire is 





drawn . . . the precision machines on 
which the lines are formed . . . the skill 
and experience of the men who man 
them .. . give J&L Permaset wire lines 
the extra quality for extra service that 
makes them outstanding for their per- 
formance in the oil country rotary 
equipment. Protect the men on your. 4 
jobs . . . your equipment . . . keep pro- 
duction up . . . by installing J&L 
Permaset. 


JONES & LAUGHLIN STEEL CORPORATION 


GILMORE WIRE ROPE DIVISION 


PITTSBURGH 30, AND MUNCY, PENNSYLVANIA 


J&L PERMASET PRECISIONBILT PRE-FORMED WIRE ROPE 


























TWO MAJOR 
WAR 
DEVELOPMENTS 


now ready for industry 


1. Aeroquip Hose Lines * with ae 


tachable and reusable fittings 
simplify the supply problem and 
save valuable time, thus helping 
our armed forces on all fronts. 


ee . sea rv" 


4 * 
— = — ae 


Assembly without special tools. 
No tightening or adjustment after 
assembly. Fittings can be re- 
moved from hose and reused 
over 100 times. 


a 


2. Aeroquip Self Sealing Couplings * 


allow disconnection of liquid 
carrying lines without loss of fluid 
and reconnection without inclu- 


sion of air. \ 


UN SekeR st Se cnen a en ami men) | 


MACHINE TOOL 
PROBLEM SOLVED 


The problem of positioning hydraulic lines in the 
design of machine tools, and later problems of mainte. 
nance accessibility and replacement, are solved by the 
use of a new type of flexible Hose Line with Detachable 
Fittings on machine tool installations. 


The simplicity of using these flexible lines in place 
of rigid lines not only eliminates many questions of de- 
sign layout previously necessary to accommodate fixed 
lines, but also permits complete assembly of the machine 
itself, followed by the subsequent application of these 
flexible lines, accommodating themselves to any space 
available, over or around various parts. 


The above view illustrates the rear of a special mill- 
ing machine with three hydraulically driven milling 
heads. Aeroquip hose lines are handily adapted to all 
positions and connections where rigid tubing would have 
required more extensively engineered outlet and space 
arrangements. At the same time performance under ex- 
treme vibration has been greatly improved and failures 
or ruptures are practically eliminated. 


Aeroquip hose lines, which are “AN” standard on 
U. S. Army and Navy aircraft, are suitable for all hy- 
draulic actuation, including installations for lubrication, 
pressure switches and power transmission. 


The detachable fitting feature simplifies maintenance, 
permitting quick attachment, and continued re-use of the 
individually interchangeable fitting parts with new hose 
lines “tailored to the job” on the spot by simply cutting 
new Hose to the desired length. 


The adoption of flexible Hose Lines to Machine Tool 
installations is gaining rapid recognition among machine 
tool designers and builders. 
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Batti Tue pen of a flow 
meter that is sub- 
jected to intermittent flow makes a line 
on the chart of considerable width. In 
computing the flow from these charts 
there has always been some question 
regarding the proper place to take the 
differential reading in order to obtain 
the correct rate of flow. In most cases the 
reading is taken in the center of the 
wide line though it has been suggested 
that the reading be taken one-third of 
the line width from the lower edge of 
the line. 

In order to determine the place to read 
for the greatest accuracy three differ- 
ent types of intermittent flow were ana- 
lyzed from a mathematical standpoint. 
A theoretically determined curve was 
then plotted that gives the proper place 
to read the differential to obtain accurate 
results, - 

It should be emphasized that this an- 
alysis is for conditions in which the rate 
of flow changes so slowly that the differ- 
ential pen is able to follow the changes 
i pressure closely. In the case of rapid 
Pressure variations, of the type called 
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READING A WIDE-LINE FLOW METER CHART 


S. R. BEITLER, Professor of Hydraulic Engineering 
E. J. LINDAHL, Assistant Professor of Mechanical Engineering 


pulsating flow, there may be a large 
variation in differential pressure and 
the line on the chart may not be any 
wider than for normal flow whereas, if 
the line is wider than normal, the true 
range of differential pressures may be 


Three types of inter- 


mittent flow ana- 
lyzed mathemati- 
cally to determine 
the place to read for 
greatest accuracy. 


quite different from that indicated on 
the chart. 

The three different shapes of time- 
differential waves dealt with are shown 
in Fig. 1. In each case one cycle of the 





Ohio State University 


wave is shown (from the start of one 
wave to the start of the next). The first 
wave has a rectangular form in which 
the pressure increases and decreases in- 
stantaneously and remains constant at 
its maximum and minimum values; the 
second is a sine wave, and the third is 
one in which the pressure is varying con- 
tinuousy from the maximum to the 
minimum with straight line variation. 
For each of the curves in Fig. 1 H, is the 
maximum value of the actual differen- 
tial, H, is the minimum value of the ac- 
tual differential, and x is the per cent of 
the line width that must be added to the 
minimum value of the actual differential 
to give a differential that gives a flow 
reading equivalent to the flow given by 
the fluctuating wave. K is the meter con- 
stant. 

For the symmetrical rectangular wave 
in Fig. 1 the true rate of flow is 


H,” 2” 
g- Ht +H" 


and the equivalent rate of flow is 
K |H,-+ x (H, — H,) ]*. The value of x 
(Continued on Page 138) 
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Time-Saving Airco Processes 


N meeting the urgent need for speed during its wartime expansion, the 

petroleum industry has made ever-increasing use of both the oxyacetylene 
flame and the electric arc. These fast-working tools are providing valuable 
aid to the industry in many ways—in welding transmission pipe lines and 
refinery piping; in the fabrication, erection and alteration of structural units; 
in re-building and repairing worn and broken equipment of every type. 

In addition to the ptocesses shown on these pages, other Airco metal- 
working methods for the petroleum industry include: braze welding, hard 
facing, sil-brazing, scrap cutting, machine gas cutting, plate edge preparation, 
flame cleaning and dehydrating. Airco’s Applied Engineering Department 
will provide information and assistance on any of these processes. For further 
details call or write any Airco office, or Dept. P. E. at the New York office. 


Pipe Welding by use 
electric arc or the ox} 
lene flame has fp 
important part in 
industry keep pace 


time expansion needs. | 


ever method is 
resulting joints are 
stranger than the pipe 
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Flame Hardening sheaves 
with the oxyacetylene 
flame gives extra hard- 
ness in the cable grooves; 
prolonging their service 
life. Many types of equip- 
ment are made to last 
longer, wear better by 
flame hardening areas 
exposed to heavy wear. 


Arc Welded Fabrication 
helps to meet emergency 
needs for pipe fittings 
not immediately avail- 
able. Shop fabrication by 
this method is equally use- 
ful in reclaiming, damaged 
equipment and in produc- 
ing special equipment.’ 





Airco Portable Pipe Cutting and Bev- 

eling Machine is widely used for re- 

moving frozen fittings as shown, and 

also for simultaneously cutting and 

beveling pipe before welding. Crank- 
| operated, this handy machine makes 
i fast, accurate cuts. 





Structural Welding with the electric arc 
speeds the construction of storage tanks 
and many other units for oil field and 
refinery. This method saves both time 
and steel. 


Oxyacetylene Flame Heat- 
ing is the fast, modern 
method of heating pipe for 
bending, softening and 
straightening. Airco’s new 
Multi-Flame Heating Tips 
provide an unusually high 
degree of localized heat to 
speed this type of work. 








Flame Gouging is an important Airco process used 
for solvaging vital petroleum equipment. The close- 
vp view shows how welded or shrunk-fit tool joints 
tan be removed from drill pipe without damaging 
the drill pipe threads. 
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DULL IN 
3 DAYS 


* 


STILL SHARP 
AFTER 30 DAYS 


The two ditcher teeth pic- 
tured above were used on the same machine 
and operated under identical conditions. 

The unprotected tooth at the top had to be 
sharpened every three days and was too short 
for further service after six sharpenings. 

But the Borium-protected tooth at the bottom 
operated for 40 days and wore only 12”. It 
was simply resharpened in the forge, retipped 
with Tube Borium, and put back on the ditcher 
for another 40 days’ service. 

Before the tooth was finally worn ovt, it had 
operated a total of 120 days! 

Tube Borium makes such savings possible be- 
cause the deposits represent the ultimate in 
weer resistance and the ability to cut hard 
earth formations. 


*Stoody Tube Borium is supplied in rods of Ye", 
Xi", Va’ and ¥%" diameters and is available 
for either oxyacetylene or D.C. electric appli- 
cation. Prices and specifications are yours for 
the asking. 


These tungsten carbide particles do not melt 
when tube is applied but are held in suspen- 
sion in @ mild steel matrix forming a deposit 
resembling coarse sandpaper. 

cx 


Send for free booklet on TUBE 
BORIUM, showing sizes and 
styles of rods and recom- 
mended methods of application. 


STOODY COMPANY 


1142 West Slavson Ave., Whittier, Calif. 


STGODY HARD-FACING ALLOYS 


Stat wcar... Eliminate Repacr 
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(Continued from Page 135) 


is then found from 
% % 
[H.-+ x (H, + H,)]* = tHe 


For the sine wave the true rate of flow 
is given very closely by 


H, + H, 
took 


[P-sGse)] 


and x is found from 


[H,--x (H,+-H,)]* = 


P=] Pee ee) | 


For the triangular wave the true rate of 


flow is 
2 (H,) 3/2 (H, ee 
3 K [oe H, — H, ] 


and x is found from 


[H.-+ x (H, + H.) ]* = 





Crude oil increase 

Crude oil production in the 
United States is expected to in- 
crease 150,000 bbl. over last 
year's daily average, according 
to the Petroleum Industry War 
Council. Production should reach 
4,737,000 bbl. daily, the council 
said. It estimated that overall 
yields of gasoline will be less than 
the 1944 rate of 39.4 per cent. 














ee Le. - Be] 


It is probable a a actual wave 
forms for intermittent flows are not like 
any of these but they do have irregular 
shapes. The results of computations 
from the above equations show that if 
the period above the mean differential 
is approximately the same as the period 
below the mean the shape of the ware 
is relatively unimportant except for very 
low mean differentials. 


These computations also show that 
the place on the wide line that gives 
the correct value of flow varies less wi 
the absolute width of the line (lines wp 
to 15 in. in width were studied) thanit 
does with the shape of the wave form. As 
the shape of the wave is unknown the 
only variable that has been consi 
in determining the equivalent differ 
tial is the minimum value of the 
line differential. Fig. 2 has been plot 
ted to indicate the location of the 
ing on the wide line to give the most & 
curate computation of flow. 

It will be noted that for lines of 
in. or less in width and with the 
edge of the line above 10 in., it 
possible to read at the middle oI 
wide line and obtain a flow comp 
as accurate as can be expected f 
condition. If the bottom of the 
lower than 10 in., then it would bet 
to read at some other place less” 
one-half way between the bottom 
top lines. nk 
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The many arms of the FEDERAL organization are the 
arms of a versatile servant .. . making war goods 
now and preparing for the new and greater demands 


of a world at peace. 
* * * 


For example, FEDERAL INSTRUMENT LANDING 
AND RADIO RANGE equipment is pioneering new 
concepts of faster, safer air travel. 


FEDERAL’S MEGATHERM dielectric and heat induc- 
tion units are revolutionizing production processes 
in the plastics, metal, food, plywood, textile and 
other industries. 


FEDERAL always has made better tubes. Today, as 
the result of continuous scientific development, 
FEDERAL’S TRANSMITTING, RECTIFYING AND 
INDUSTRIAL POWER TUBES are proving even more 
dependable and long lasting. 


To fill a vital war need, FEDERAL developed INTELIN 
ULTRA HIGH FREQUENCY TRANSMISSION LINE — 
now is the world’s largest manufacturer. 


FEDERAL’S MARINE RADIO EQUIPMENT, first in 
serving America’s merchant fleet, includes DiREC- 
TION FINDERS, AUTO ALARMS, packaged TRANS- 
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MITTING AND RECEIVING UNITS and LIFEBOAT 
TRANSMITTERS. 


Back of every FEDERAL TRANSMITTER are years of 
engineering and manufacturing experience which 
assure the ability to produce any type or power of 
communications equipment from walkie-talkie to 
200 K.W. transmitters. 


QUARTZ CRYSTALS, precision cut and mass pro- 
duced at FEDERAL, are performing many secret mili- 
tary jobs. 


SELENIUM RECTIFIERS, introduced by FEDERAL, are 
accepted as standard for converting alternating to 
direct current. Power equipment and battery charg- 
ers, powered by FEDERAL SELENIUM RECTIFIERS, 
are known for long life, high efficiency and low cost. 


Yes, FEDERAL’S many arms make many things — all 
to one high standard. Here some of the world’s keen- 
est scientific minds combine their talents with three 
decades of FEDERAL leadership for developing and 
producing better communications and industrial 
electronic equipment. 








CASING 


| EXCLUSIVE | “TAILOR-MADE” Cas- 
ing strings become 
increasingly more the rule than the ex- 
ception with increase in depth below 
5000 ft. As the depth approaches 10,000 
ft., more or less, the designer’s problem 
becomes more complicated even to the 
extent of material available. The ap- 
proach to these various problems con- 
cerning design, despite certain short- 
cuts that have been devised, calls for a 
thorough knowledge of the basic consid. 
erations involved. For example, when a 
designer uses arbitrarily established 
safety factors, he knows the premises up- 
on which they were based and can apply 
them, or modify them, intelligently to 
meet unusual conditions. He also has a 
limited selection of material available to 
accommodate his design requirements. 
When these requirements cannot be en- 
tirely met, having a full understanding 
of the elements involved, he might care to 
make some special provision to obtain 
the proper degree of protection. A gen- 
eral discussion of the problems is pre- 
sented here with emphasis upon the often 
neglected surface string and the top part 
of the casing string proper, particularly 
concerning deep wells. 

First of all, the designer has certain 
safety factors that he has set up or has 
had set up for him. These are usually 
based upon minimum values for proper- 
ties of the steel being used. Any other 
basis would require adjustment accord- 
ingly. The following values are used for 
an example. They are somewhat in line 
with those used by most operators, the 
value for bursting being subject to the 
greatest variation. They are all based 
upon new API values. 


Collapse <i <enaen ee 
Bursting 
Tension ——s ~ 


The values, of course, mean little with- 
out some explanation of the basis of 
their determination. Safety factors are 
purposely made high or low depending 
upon the conditions that are assumed. 
For the above factors, these conditions 
might be somewhat as follows: 


@ Collapse. The casing is assumed to 
be at atmospheric pressure on the inside 
and surrounded with mud exerting a 
pressure of 55 lb. per sq. in. per 100 ft. 


At each critical point in the string, cor- . 


rection is made for the effect of the 
weight of casing hanging below it. This 
biaxial loading reduces the collapse 
value of the casing, depending upon the 
type of steel used. Information on this 
correction factor is published by the 
steel companies in convenient form for 
use. by the designer. It is usually based 
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By NORMAN C. WELLS, Production Engineer 


upon API minimum collapse pressure 
and average yield strength. 

Counteracting the weight of casing 
hanging below the critical point being 
considered there is some buoyancy effect, 
which might be considerable where the 
casing is “floated” in. This is often dis- 
counted because of the relatively low 
factor of safety used. In effect, it becomes 
an additional factor of safety during the 
stage of running the casing and is taken 
advantage of as such. 


The set cement provides a certain - 


amount of protection to the lower part 
of the casing as far as collapse is con- 
cerned. For conservative design, how- 
ever, this should be disregarded due to 
the fact that something might go wrong 
with the cementing job. A successful 
shut-off might be obtained without being 
able to put away behind the casing 
nearly the amount of cement that was 
planned. The operator would not then 
wish to go through the procedure that 
would be required merely to provide 
cement protection for the casing. 


@ Bursting. The basis for determining 
internal pressure may lead to the choice 
of a safety factor much different from 
that shown. Where conditions are well 
known, a factor of 1.1 is often used. This, 
however, is low even though it is based 
upon minimum values. The critical point 
in bursting is usually above the shoe of 
the surface pipe. At least the very top of 
the casing is surrounded by atmosphere, 
and this condition might extend down 


Split joint of new 7-in. O.D. SS-28- 
Ib.-N80 casing. Failure occurred 
when hydrostatic test pressure 
reached 1750 Ib. per sq. in. Length 
shown is 25 ft. A 14-ft. length held 
by approximately 6 in. in circum- 
ference fell off in moving from 
well rack to yard. 


enn eee een 
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into the surface pipe if the fluid bet 
strings should leak away. 

Where formation pressures 
known in the area, they are freq 
assumed on the basis of 0.50 Ib. peg 
in. per ft. of depth. Calculations are 
made to correct this for a gas colw 
the surface to determine surface, ¢ 
ing, pressure. The accompanying cu 
entitled “Surface Pressure vs. Depth 
Gas Column,” may be used to facil 
these determinations. q 

If an unexpectedly high pressure 
encountered, a last minute change inde 
sign might become necessary or som 
special provision made to accomme 
the weakness of the casing in bursting 

Normally, the bursting strength of fh 
casing string proper above the shoe; 
the surface pipe, or a point just bel 
this. is the only critical section of { 
string. Occasionally, an intermediate k 
pressure sand will create another criti 
section in bursting. a 

In the case of surface casing, the de. 
signer is vitally concerned with burs. 
ing. Here. he must consider the not wm. 
likely chance of a leak in the casing 










































































string proper. The surface casing mus | When 
be designed to withstand this pressure or 

else provision must be made to relieve it § to det 
In any event, a periodic check should be 

made of “between strings” pressure as your « 
long as high casing pressure exists dur- 

ing the operation of the well. lines 
@ Tension. Tension is usually critical 

only while running, cementing, and land- you f 
ing the casing. Effecting the factor of ick 
safety. the designer again has buoyancy quic 
to enable him either to reduce his factor 

of safety or to take advantage of as ap 
additional factor of safety. Most design | For tl 
ers prefer the latter course, and suchis | 
being adopted in this discussion. Buoy- oil fie 
ancy of the metal alone and any floating 

effect are, therefore, disregarded. The | Gulf. 
effect of buoyancy, in fact, is momenta i 
rily destroyed in part whenever the cas busin 


ing is picked up out of the slips. 
Working the pipe after reaching bot | than 
tom should be taken into consideration 


where this is done. The tension required know 
to do this will often far exceed the of- 
setting buoyancy effect. There should be } servic 
some collaboration between the designer 
and the man responsible for the running | you | 


of the casing so that a limit may be set as 
to the amount of pull that may be safely the 
applied. The pipe should not be worked 
beyond this limit. bette 
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ILDER 





@ Arbitrary factors. In certain cases 
there will be allowances made by the de- 
signer for such contingencies as corro- 
sion, wear, squeezing, gun perforating 
and directional hole. Of these, only al- 
lowance for squeezing can be calculated 
with any degree of accuracy. The others 
must be arbitrarily compensated for. 
Even the effect of a future possible 
squeeze job is often difficult to forecast. 


@ Safety factor application.. The ap- 
plication of safety factors during the 
various stages of operation from the 
time the casing is started into the hole to 
the abandonment of the well may be seg- 
regated into critical stages somewhat as 
follows: 
Surface casing 
|. Running in. Tension. 
2. Cementing. Bursting, collapse, and 
tension. 
Drilling through. Wear. 
Blow-out control. Bursting. 
Production. (Leak in inner string. ) 
Bursting. 
Casing string proper 
|. Running in. Tension. 
2. Cementing. Bursting, collapse, and 
tension. 
3. Landing. Slip notching and crush- 


~ 


a 


~ 














TABLE 1. 
_Safety factors 
Size, in. Depzh, ft. Weight and | : | y Notes 
grade Collapse | Bursting Tension 
1034 0-2250 | 45.5-b. J. 1.86 0.93 | 5.1 *Caution. 
7 0-2500 | 26-I. N-LT( 1 88 1.76 | 29-Ib. J. not available. 
7 2500-4000 23-lb. N-LTC | 1.61 2.05 | 26-Ib. J. not available. 
7 4000-8200 26-lb. N-LTC 13 | 
7 | 8200-10,000 | 29-Ib. N-LTC | 1.16 | 
Minimum values 1.12 1.80 | 1.75 | a 





Basis of calculations: 
Mud: 55 lb. per sq. in. per 100 ft. 
Biaxial loading correction. 
No buoyancy correction. 
No cement reinforcing correction. 


foreman and follow up. 





Bottom hole pressure 0.50 Ib. per sq. in. per ft. of depth, 
Correction for gas column. 

Pipe is not to be worked after reaching bottom. 
Arbitrary factors: None to be considered. 


*If casing pressure exceeds 3580 lb. per sq. in., install frangible disc. Send note to drilling 








4. Blow-out control. Bursting. 
5. Squeeze cementing. Bursting 
collapse. 
. Initial production. Bursting. 
a. Top of string. Top joint and in- 
side of surface pipe. 
b. Opposite low pressure sands, 
particularly above top of cement. 
7. Later (depletion) production. Col- 
lapse, corrosion and wear. 
To illustrate these and some further 
points in connection with a deep well 
casing program, reference is made to the 


and 


nN 


The surface pipe is shown cemented 


solid to provide protection in bursting as 
well as possible leakage around the shoe, 
A heavy joint on top is used due to lack 
of this cement support and due to pos- 
sible weakening as a result of welding to 
the landing head. J pipe is specified for 
its ductility, making it safe in bursting 
strength and for welding. 

The 7-in. string is shown landed with 
a joint of the heaviest weight of pipe 
used in the string. The extra weight pro. 
vides a minimum I.D. at this point so that 


ing, 1.D. for passing tools and ten- accompanying drawing. “7-in. 10,000-ft. any tool introduced through it will pass 





































































































sion. Casing String.” through the remainder of the string. 
7-IN. 10,000-FT. CASING STRING SURFACE PRESSURE ws. DEPTH OF GAS COLUBRI': 
KO —- 
+1000 1 1000 / 
a SURFACE PRESSURE VERSUS 
MUDE) | 
DEPTH OF GAS COLUMN 
+2000 | [HM 10% IN.-45.5 LB. 10000 BASIS: T. 
HI J. TO 2250 FT. 0.50 LB. 1 SQ. IN. 1 FT. FORMATION PRESSURE 
}=—7 IN.-26 LB. 
g i N-LTC TO 2500 FT. GAS COLUMN: 
+ 3000 Hf. 9000 r—SPECIFIC GRAVITY 0.80 7 
H TEMPERATURE 110 F. 
4 DICE FORMULA 
+ 4000 j*— 7 IN.-23 LB. 8000— 
4 []N-LTC TO 4000 FT. 
t 
+5000 H 7000—-£ VA 
\ . a 
TOP OF ™ 
— CEMENT 
MASTER VALVE 
+ 6000 6000: 7 
CASING VALVES 
ZFRANGIBLE DISC 
TO STACK OR FLARE 
+7000 atlas 5000— 
TOP JT.-10%41N.51 LB. J. Fa 
TOP JT. 7 IN.-29 LB N if 
+8000 4Q00: 
7 IN.-26 LB 
N TO 8200 FT. 
+ 9000 3000 VA 
10 1500 2000 2500 3000 3500 _ 4000 _! 
F10;000 *—7 IN.-29 LB. 
N TO 10,000 FT. . PRESSURE, LB./SQ. IN. _ 








~ ae 
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WITH PROPER CARE, the best wire rope will 
last longer, do more work, give greater value, 
than any inferior grade. 


WITHOUT PROPER CARE, the best wire rope will 
last longer, do more work, give greater value, 
than 2ny inferior grade. 


WHATEVER the type of job, or type of maintenance, 
to get the best—specify Rochester . . . over-specification 
in every grade and size... and available in increasing 











quantities as government demands ease off. 


ROCHESTER (gece iB 


JAMAICA, NEW YORK « CULPEPER, VIRGINIA 
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RUGGEDNESS - - 


There are Pattin Units Still "Going Strong” 
After 40-Odd Years' Constant Service - - - 


Recently we visited some Pattin "Old Timers’ —Engines 
and Pumping Powers installed in 1903-4-5 and still serv- 
ing well. And Compressors that have run 30 years, day 
and night. All are most convincing proof that Pattin's 
RUGGEDNESS, in comparative slow speed units, pays 
extra dividends, through life-long dependable per- 


formance. 


The same stamina — plus more efficient and economical 
operation — that has made Pattin oil country equip- 
ment famous among two generations of owners is still 
the safe and sane foundation upon which our present 
day units, of improved design, are built. 

With the present trend confirming our long experience, 
by favoring Pattin type lower speed, single cylinder, 
heavy duty engines, we shall continue building them — 
incorporating those qualities which assure more reli- 
able power, LONGER, and lower service cost, all result- 


The World's Stand- 
ard of Quality in 
Oil Field Equip- 


ment - - - 


Acme — 


Since 1900 


Pattin — 
Since 1888 


ing in greater footage drilled or oil volume lifted per 


dollar invested. 






Acme’s 
18” Safety 
Wire Line 
\ Clamp — 








Fig. 103 


Surest, safest, strongest for deep well 
drilling. Non-fouling safety links — 
tested to 208,500 Ibs. breaking load. 
More gripping curface, permits loading 
up to 25 tons. Feature of both 18" and 
12'' Acme Clamps is slip retainers 
grooved to grip sand line ,. . .Use 12" 
size for drilling to 3000 ft. and 18" size 
for depths more than 3000 ft. 


See 
Acme — Composite Catalog. 


ACME 


FISHING TOOL CO. 


PARKERSBURG, W. VA. 
Export Office: 19 Rector St., New York 6, N. Y. 
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Typical Testimonials — 


78-year old owner said: "My 42-year old Pattin 
Engine I've run every day." 


Another said: "My Dad bought a Pattin 18 H.P. 


in 1904 which gives me excellent service.” .. . 
Drilling contractor: "My Pattin 40 away out-pulls 
any I've ever seen."' . . . Owner, 30-year old Pattin 
Compressor: “No mechanical defects yet and it 
runs continuously."' Pattin pumping power owner: 
"| can practically ‘forget it' between oilings." 


PATTIN BROS. ENGINES 
POWERS — COMPRESSORS 


VITO 
oY for oe 
’ Life-Long 
Punishment’ 


Write TODAY for New Catalog 


PATTIN BROS. DIV. 
of Acme Fishing Tool Co. 


MARIETTA. OHIO 








Also, the extra wall thickness will alloy 
for slip notching in landing the pipe, 

In the sketch of the landing arrange. 
ment, there is illustrated a frangible dige 
in the line from one side outlet lead} 
to a safe point of discharge. This may he 
installed where pressure is encountered 
that was not anticipated, or, in any event, 
where the casing pressure exceeds the 
safe bursting limit of the surface pipe, 
Any connection that is installed ahead of 
the first shut-off valve should be hy. 
draulic (XXH) in order to reduce the 
hazard of sand cutting. 

In designing the casing illustrated, 
after all the preliminary work has been 
done and the various factors discussed 
have been taken into consideration, the 
designer will often set up a record of his 
final design somewhat as in Table 1. 

In this case the designer has indicated 

that he would prefer to use J casing 
above 4000 ft. There is a demand arising 
for heavier J grades of casing, at least in 
the sizes most commonly used in deep 
wells. One alternative would be to pro. 
vide a pipe with properties somewhat be. 
tween those of J and N. The ductility of 
J casing would be very desirable ina 
landing joint and in the upper part of 
the string, where protection against 
bursting is so vitally important, accord. 
ing to the opinions of some operators. 
There has been’some evidence to support 
this theory. In some instances N casing 
has indicated a weakness in bursting. 
The accompanying photograph illus 
trates a failure on the test rack of a joint 
of new 7-in. 28-lb. N seamless casing. 
The failure occurred when a hydrostatic 
test pressure of 1750 lb. per sq. in. was 
reached. The joint was range 3 and the 
failure was at a point approximately 14 
ft. from one end. Hydrostatic testing had 
been resorted to after a similar failure in 
the hole. 
@ Casing inspection. There are several 
types of inspection that are used by op 
erators to insure against running faulty 
casing into a well. They are applied to 
new and, in some cases, second-hand cas- 
ing. A brief description of these is as 
follows: 

1. Threads, wall thickness and out 
side surface. Threads—taper, lead and 
height; thickness—22 in. at each end; 
outside surface — visual, measuring 
depths of pits. 

2. Inside surface. Tuboscope. 

3. Hydrostatic test. Bursting; thread 
leaks. 

The theory of the wall thickness test 
on seamless pipe is that if the man 
starts to drift in the process of manufac 
ture, the wall thickness at the far end of 
the joint will be a minimum. Checking 
both ends will disclose this. 

In many localities, one or all of these 
services are available and are conduc 
by experienced inspectors. 

For deep wells it is hoped that some 
relief can be obtained in the near future 
in the matter of protection against burst 
ing. It is realized that from the manufae 
turer’s standpoint it is a very series 
problem. Certainly, something that is ne! 
available at the present time is d 
by some designers of casing string ‘ 
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HOUDRY FIXED-BED CATALYTIC CRACKING UNIT 


By E. E. PETTIBONE,* Process Engineer, Standard Oil Company (Ohio) 


Batti THE tall towers, the 
maze of piping and 
the interlacing steel structures which 
constitute the new Sohio cat cracker 
overshadow the historic site at Cleve- 
land, Ohio, where, over 75 years ago, 
John D. Rockefeller founded the Stand- 
ard Oil Company. 
The unit, which was 
designed fora 
throughput of 16,- 
200 bbl. per stream 
day, consists of two 
separate sections, 
ie. a Six case, fixed- 
bed cracking section 
with heater, frac- 
tionating and stabi- 
lizing towers, etc., 
and a treating sec- 
tion having the same 
general equipment 
but with only three cases. The unit was 
engineered and constructed by E. B. 
Badger & Sons Company. Oil first en- 
tered the cracking cases on June 16, 
1944. Except for the usual necessary 
adjustments and minor troubles, the unit 
went on stream very smoothly and with- 
out difficulty. 


—- 


*E. E. Pettibone received his B.S. (1928) and 
M.S. (1929) in chemical engineering from the 
University of Michigan. During 1937-41 he at- 
tended Case School of Applied Science and in 
1942-43, he attended Fenn College. 

He began his professional career in 1928 
with E. B. Badger and Sons as an operating 
engineer supervising and instructing refinery 
bersonnel. He subsequently was employed by 
Abbott Laboratories as assistant plant engineer; 

ph M. Parsons Company, as design engi- 
heer, and Arthur G. McKee Company, as esti- 
mating engineer. Pettibone joined Standard Oil 

Pany (Ohio) in 1937 as a chemical engi- 
on in the technical. service division and, since 

41, has served as process engineer. 





E. E. Pettibone 
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The six case, fixed-bed catalytic crack- 
ing section of this unit converts mixed 
virgin gas oils from the refinery’s crude 
stills and vacuum pipe stills to feed for 
the three-case treating section which sub- 
produces finished base stock ready for 
blending into 100-octane aviation fuel. 
The by-products of these operations are 
catalytic gas oils, isobutane for alkyla- 
tion feed, isopentane, naphtha, and fuel 
gases. Table 1 shows typical inspections 
of the charge and end products. 

A ratio flow meter controls the quality 
of the cracking section fresh feed by reg- 


ulating the amounts of virgin light and - 


heavy gas oils that separate field booster 
pumps charge to the 10 by 30 ft. elevated 
horizontal feed accumulator. The total 
feed pumps take suction on this drum 
and push the mixed gas oils through a 
series of heat exchangers to the cracking 
furnace. Recording flow controllers split 
the hot feed inte two equal streams that 
pass in parallel through the Badger tube- 
type heater designed for gas or fuel oil 
firing. Rows of venturi burners on each 
side of the furnace produce opposing 
cones of flames. The resulting hot flue 
gases pass from each side down into the 
two bottom convection sections and then 
back to the flues arranged under the fir- 
ing platforms and out a 140 ft. brick 
stack. High pressure steam (450 Ib. per 
sq. in. gage*) is combined with the oil 
streams, after they leave the convection 
sections, to insure maximum vaporiza- 
tion of the oil without cracking. 

The two furnace outlets are merged 
into a single stream to enter tangentially 





*Unless otherwise stated all pressures are Ib. 


per sq. in. gage. 


the side of the 14 by 30 ft. cone-shaped 
tar separator where the heavy ends are 
separated by a combination of centrifu- 
gal force and gravity. Steel piston pat- 
tern pumps force the hot separator bot- 
toms through a pipe coil submerged in a 
cement box cooler. Part of the cold 
heavy ends aré returned as wash to the 
middle of the separator to prevent cok- 
ing and the remainder go to the thermal 
cracking stock. 

The vapors from the tar separator are 
commingled with a small percentage of 
superheated live steam to insure that the 
oil vapors are above their dew point be- 
fore entering the catalyst cracking cases. 

The six cases constituting the catalytic 
cracking section of this plant, are so con- 
nected that each pair of cases have their 
own inlet and outlet manifolds. Con- 
nected with motor valves to the lower 
manifold are the oil inlet, air inlet, and 
oil and air evacuation lines. Similarly, 
the oil and air outlets, air and oil re- 
pressuring and steam purge piping are 


Sohio installation at 
Cleveland, Ohio, is 


designed fora 
- throughput of 16,200 
& 


& 
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bbl. per stream day. 


i 




















ave 


MENT 


inNsTRY 
INSTALLATION 

cTION 
SPECIAL SERVICES 


(t Takes All this 
TO MAKE A COMPLETE ANALYTICAL PROCESS 


T'. MASS SPECTROMETER method of analysis was developed in Consolidated 
Engineering Company’s laboratories over a period of five years. By supplementing 
the finest equipment with efficient operating techniques and advanced methods of data 


reduction, the ultimate amount of usable results are obtained. 
- 


INSTRU 








% 
INSTRUMENT — Each Consolidated Mass Spectrometer is sup- 


plied complete in every operating detail. 


* 
INSTALLATION. Each instrument 


completely installed and operating in every 





detail before release to purchaser. The value 





of this policy of installing the mass spectrome- 
ter and training technicians in its operation 
and maintenance is demonstrated by the fact that in most installations the in- 


strument has been placed in routine operation immediately after installation. 


% 
INSTRUCTION —Complete instruction during installation on: 


(a) Instrument theory and operation. 
(b) Instrument maintenance and service. 
(c) Analysis theory and practice. 


% 
SPECIAL SERVICES ~ Engineers are 


available for consultation on unusual service or 


operating problems. Consolidated’s interest in 





the user and his problems includes continued 
development of both the instrument and its appli- 
cation to all analysis problems. Write Depart- 
ment 4-L for detailed information on how this analytical tool can help 


with your control, research and development problems. 


Average delivery time is 4 
months from receipt of purchase 


TT CCL LL CULOCL CLE CONSOLIDATED ENGINEERING CORP. 


training are usually completed ‘ 
in less than 6 months. 595 EAST CQ@aueee pO Stmeeet ¢ PASADENA ony -e G O a) 
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attached to the upper manifold. A single cycle timer automati- 
cally opens and shuts the motor valves so that each pair of 
cases has an on-stream period of ten minutes. 

The oil vapors from the catalyst cases enter the base of the 
18 ft. diameter cracking synthetic crude tower where they are 
de-superheated by circulating bottoms through the fresh feed 
exchangers. In this fractionator, first pass aviation base is 
taken overhead, a light catalytic gas oil is withdrawn as a side 
stream, and a small percentage of heavy catalytic gas oil is 
taken from the bottom. 

The light catalytic gas oil is stripped with steam in a bubble 
tray stripper, heat exchanged with the fresh feed, and then 


cooled. Various uses are made of this stream such as lean vil. 


furnace oil, and thermal cracking stock. 
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Each of the large cata- 
lyst cases in this view 
of the plant contains 
more than a thousand 
concentric tubes. 
Space around the 
tubes is packed with 
small catalyst pellets. 


ava’ 
¢ 
by I 


NJ 
r 


na | 
ree | LZ | 


ce | 


Lm 
Pon 
re a 


—— 


ty. 
La 
Fs 





Oil vapors from the catalyst 
cases enter the base of the 
fractionating towers, above, 
where they are de-super- 
heated by circulating bot- 
toms through the fresh feed 
exchangers. 


Synthetic tower overhead 
goes to the condensers, le/t, 


Lg then to gas-water separator. 
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Badger engineers pioneered in the introduction of precise frac- 
tionation methods to the petroleum industry, and the design of 
vacuum distillation units for the production of high flash, low carbon- 
residue lubricating oil streams has long been a Badger specialty. 


Badger also pioneered in the application of its distillation 
experience to the simultaneous decolorizing and separation by 
fractionation of lube oils to the several classes of finished prod- 
ucts desired. Particularly applicable where a residual stock is 
being processed, Badger-built FILTROL FRACTIONATION UNITS are 
daily turning in outstanding performances. 


FURFURAL EXTRACTION and MEK DEWAXING processes are 
offered by Badger under appropriate licenses. 


@ BRING YOUR LUBE O/L PROBLEMS TO BADGER 


& SONS CO., Est. 1841 - BOSTON 14 


NEW YORK PHILADELPHIA SAN FRANCISCO LONDON 


ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM, PETRO-CHEMICAL AND CHEMICAL INDUSTRIES 
LICENSING AGENTS FOR THE HOUDRY CATALYTIC CRACKING PROCESSES AND THE TCC PROCESS 
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The synthetic tower overhead goes to 
the condensers and then to a gas-water 
separator where the condensed steam is 
automatically released to the sewer. The 
non-condensed gases flow to 300 hp. gas 
engine driven two-stage compressors 
equipped with intercoolers and knock 
out drums. The fuel gas to these engines 
is treated in a Girbotol unit to remove 
the corrosive hydrogen sulphide. To pro- 
vide the surge capacity needed in the 
process, large gas holders float on this 
suction line thereby providing constant 
flow to the gas plant area. The non-con- 
densed gas, the liquid condensate from 
the compressors, and the liquid from 
the separator, after passing through a 
cooler, are blended in a contractor to 
establish good gas-liquid equilibrium. 
The resulting gases move to a 3 by 77 ft.. 
32 tray, absorber where the lean oil re- 
covers the valuable butanes and returns 
them to the synthetic tower. The non- 
absorbed dry gases are released to the 
refinery fuel gas system from the top of 
this tower. 

The unstabilized first-pass base from 
the bottom of the contactor drops to the 
depropanizer feed drum. The discharge 
rate of the centrifugal feed pumps to the 
depropanizer bottoms-feed exchangers is 
regulated by a manually set recording 
flow controller mounted in the gas plant 
control house. The heated feed enters 
the 6 ft., 6 in., 34 tray, depropanizing 
tower where propane and lighter gases 
are released from the overhead accumu- 
lator to the fuel gas system. The operat- 
ing pressure of this tower, 300 lb., is 
maintained by controlling the water from 
the overhead condenser. The total bot- 
toms from the last tray is heated to 350° 
F. in a siphon-type reboiler by 450 Ib. 
steam before re-entering the base of the 
tower. 

A liquid level controller determines 
the rate of release of the depropanizer 
bottoms from the feed exchangers to the 


Clay-like catalyst pellets 
used in the Sohio unit. 


Vital information from 
every corner of the plant 
pours into this control room, 
which is lined with record- 
ing, controlling, and indicat- 
ing instruments. 


a’ 
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TABLE I . 4 
Typical Inspections of Charge and Products, Sohio Houdry Fixed-Bed Cat. — 
alytic Cracking Plant, Cleveland, Ohio. 





Mixed 
G.O heavy 
charge G. 0. 


l | 
| Catalytic 


Second 
pass base 


Catalytic First Poly 
ight ass base gas oil 
G. 0. 





EP 

Per cent at 70° F. 
SSU at 100 °F..... 

122 °F.....: 

Pour, °F........ 
CFR-R (3)......... 
Acid heat, °F. 
Aniline point... 
P. h 


. M. flash. . . 
C.0.C. flash. . . 





31. 
456 
510 
545 
616 


39 
36 
20 
24 
148 
230 
235 

















85 lb. 6 ft., 6 in., 34 tray, 100 ft. high 
debutanizer tower. A mixed B-B cut, 
containing over 55 per cent isobutane, is 
taken overhead and pumped to alyklate 
feed storage tanks. The stabilized first- 
pass base is pumped from the kettle-type 
reboiler through a cooler to the treater 
feed storage tanks. The live steam to the 
reboiler is controlled by a temperature 
controller actuated by the temperature 
on the No. 6 tray, which adjusts for small 
variations in the feed rate and composi- 
tion. 

Treater feed centrifugal pumps force 
the first-pass base through heat exchang- 
ers and into a single pass furnace built 
similar to the cracking heater. The va- 


t big 


pors then go through the treating cases 
and to the treater synthetic crude tower 
where they are also desuperheated by 
circulated tower bottoms. Aviation base 
stock is taken overhead from this 10 ft. 
6 in. bubble tower. A narrow boili 
range catalytic motor naphtha is 
ferred to a stripper from part way up th 
tower, while the polymer gas oil bot 
go to fuel oil by way of a steam strip 
The overhead vapors travel in a sim 
ilar path as those from the other s 
thetic tower, namely condensers, gi 
water separator, gas holder, compres 
sors, cooler, and contactor. The gases 
from the treating contactor join those 
from the cracking contactor on their way 


Ta ee | 


ii 
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Modern gas turbine-axial compres- 
sors supply compressed air used 
during the regeneration part of 
the cycle. 


to the common absorber. The wild sec- 
ond pass base is pumped to an 80 ft. sta- 
bilizing tower from which the finished 
aviation base flows to storage ready for 
blending into high-octane aviation gas- 
oline. The condensed stabilizer overhead 
is released to a 3 ft., 6 in. splitting tower 
where the butanes are separated from 
the isopentane bottoms. These two 
streams are then pumped to their respec- 
tive storage facilities. 


@ Catalyst cases. The catalyst cases are 
large 12 ft. by 33 ft. drums each contain- 
ing over a thousand concentric tubes 
equipped with external heat transferring 
fins. The space around and between these 
tubes is packed with small catalyst pel- 
lets. One group of tubes distributes al- 
ternately the inlet oil vapors and the in- 
let air used for burning off the carbon 
deposit on the catalyst. Another cluster 
of tubes lead the catalyzed oil vapors and 
regeneration gases to the outlet headers. 
The third set of tubes, intermingled with 
the two already mentioned, supply the 
necessary heat for catalyzing the oil 
vapors and removing the heat generated 
when burning off.the carbon deposit. 
The cooling-heating medium circulated 
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through these latter tubes is a eutectic 
mixture of fusible salts. 

The cycle of operations for each case 
requires approximately a half hour di- 
vided as follows: 

a. Ten minutes on stream while 
the oil vapors are being con- 
tacted with the catalyst. 

b. Five minutes for removing and 
purging the oil vapors in prep- 
aration for regeneration. 

Ten minutes for regeneration 
period. «¢ 

Five minutes for removing the 
air and combustion products in 
preparation for the return of 
the oil vapors. 


The need for removing hot oil vapors be- © 


fore injecting hot air, and the converse, 
is necessary to prevent any back firing. 

The oil-stream vapors remaining in the 
cases after the on-stream period are 
sucked out by large steam ejectors 
through a 72 in. barometric precon- 
denser. The condensed oil and steam, to- 
gether with the cooling water, drop 
down through the tail pipes to a seal 
tank from which the oil is continuously 
decanted, settled, and returned to the 
synthetic tower. The 6000 gal. per min. 
barometric pumps return the water from 
the seal tanks to an induced-draft cool- 
ing tower for re-use. 

The compressed air used during the 
regeneration part of the cycle is fur- 








nished by a modern gas turbine-axial 
compressor which is coupled to an it 
duction type motor-generator and & 
starting steam turbine. Outside air is 
drawn through an oil filter by the rotary 
compressor and forced through a heat 
exchanger to the cases. The temperature 
of the air is raised enough to burn off 
rapidly the carbon on the catalysts by 
circulating molten salt in the heat ex 
changer tubes. From the cases the het 
gases of combustion expand through the 
gas turbine and thence to a 120 ft. brie 

stack. The average power developed by 
the turbine is greater than that req 

by the compressor and the excess energy 
is supplied to the generator. The gener@- 
tor acts as a stabilizer for the rest of this 
motive-equipment acting as a motor! 

the speed drops and as a generator when 
it tends to increase. The combined horse- 
power of the cracking and treating turbo 
units is 10,255. ; 

When the regeneration of the catalyst 
is complete, the cases are blocked of 
from the air circuit by closing the prop: 
er motor valves and the pressure 1s Te 
leased directly to the atmosphere. The 
residual air is then evacuated by a single- 
stage ejector exhausting through a muf- 
fler to the air. 

Large vertical turbine-type, motor 
driven pumps immersed in the 14 ft. 
diameter by 60 ft. molten salt tanks con- 
tinuously circulate a million and a half 
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\ TH ¢ WORLD’ FIN éS | 20! £5 DEPOSIT ; 


BARE? 
FOR THE DRILL 








Through the ages, the processes of nature have 
lavishly bestowed this particular spot in the foot- 
hills of the Ozarks with the world’s greatest barite 
deposit. 

It is from this rich natural treasure at Magnet 
Cove, Arkansas, that we mine and manufacture 
MAGCOBAR. Our own unique method of 
Ptocessing this fine ore removes practically all 
extraneous matter, thus producing a high-purity 
mud weight for drilling fluid. The superior quali- 
ties of Magcobar have been proven time and 
again by the oil industry in the drilling of deep, 


Complete 
high pressure wells. DRILLING MUD SERVICE 
MAGNET COVE BARIUM CORPORATION 


Malvern, Arkansas Houston, Texas 
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Water causes it to flash and 
flame up like a fire bomb. 
The usual fire extinguish- 
ers merely add to the com- 
bustion. It’s a real fire devil. 
But Pyrene G-1 is standard- 
ized protection for this haz- 
ard. Developed and design- 
ed to kill magnesium fires. 


WOW YOU GET MAXIMUM FIRE PROTECTION BY STANDARDIZING ON PYRENE 


r 





All Pyrene Fire Extinguishers are precision 
built of durable materials to give fast posi- 
tive action On fires attd long Tite ie 
equipment. The instructions-for operation 
and care are simply stated and plainly 
stamped on the face of the extinguisher. 38 
years of experience; creating, developing and 


for the 


testing new idéis for Fire Protection stand 
firmly behind the production of standardized 
Pyrene Equipment for every Fire Hazard. 
All Pyrene Fire Equipment has been tested, 
listed and labeled by the Underwriters’ 
Laboratories, Inc., and approved by Factory 
Mutuals. Standardize, be safe with Pyrene. 


BY THE WAY: WHEN DID YOU LAST TEST 
THE FIRE EXTINGUISHERS IN YOUR HOME? 


Purene Manufacturing Compan 


Founded 1907 


NEWARK 8, NEW JERSEY 


AFFILIATED WITH THE C-O-TWO FIRE EQUIPMENT CO. 
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pounds of the dual purpose heating-co9), 
ing medium through the cases, air hea, 
ers, and salt boilers. 

The exothermic heat released by th 
burning of the carbon deposit on th 
catalyst is absorbed by the salt. Part 9 
this energy is given up to the endother. 
mic reaction during the on-stream yp. 
riod, part is used to heat the regener. 
tion air as it passes through the salt aj; 
heater, and the remainder of the absor}, 
ed heat is used to produce over 80,00) 
lb. per hr. of 450 Ib. steam in specially 
designed boilers. The salt system of the 
treating section is independent of the 
one in the cracking section. 


@ Control room. The main contro) 
room, situated at the center of the unit, 
is lined on each side with recording, con. 
trolling, and indicating instruments that 
reveal to the operators all the vital jp. 
formation needed to run this complex 
equipment. Located prominently at one 
end of the main control room are the 
two cycle timers which run the catalysis 
cases on their rigid time table. No hydro. 
carbon liquids or vapors enter this room 
as all measurements are _ transmitted 
either electrically or by air transmission 
from the indicating instruments scatter- 
ed at the vital measuring points over the 
unit. To further preclude explosive and 
corrosive vapors and eliminate the need 
of explosive type equipment, the room 
is pressure ventilated. 

The impulses transmitted by the cycle 
timers activate electric motors which 
open and close the case valves at the 
proper intervals as determined by the 
operating sequence of the process. This 
opening and closing of each valve is re- 
ported back to the control room by red 
and green lights, interposed in a sche- 
matic flow sheet above the timers, which 
indicate to the operators whether the 
plant is functioning normally. If a valve 
fails to function properly at the desired 
time, a warning bell is sounded and the 
valve location registered on an annunci- 
ator board. This valve can be operated 
by pushing a button situated alongside 
the timer that sets in motion a second- 
ary system of control. If any valve still 
fails to operate, or if any other trouble 
develops, the catalyst cases may be by- 
passed quickly by button operation of 
the motor operated block and bypass 
valves without shutting down the whole 
plant. The timer is run by a synchronous 
motor that has contacts for 900 im- 
pulses in one complete revolution, which 
corresponds to one complete case cycle. 

In case of power failure, a magnetic 
closed steam block valve opens and ad- 
mits steam to the turbine of an emer- 
gency electrical generator. Sufficient cur- 
rent is then produced to operate the 
timer, the motor valves, and emergency 
lighting circuits. As an additional safety 
device, a 24 in. safety flare mses over 
200 ft. in the air for use when quick 
release of gases is necessary in casé of 
trouble. 

The entire personnel of the refinery 
concentrate all their efforts to produce 
the maximum quantity of aviation fuel 
for our fighting forces from this unt 
and all its dependent units. re a 
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THE FLUOR PULSATION DAMPENER tunes out vibrations 
caused by pulsative flow in pipe lines, ducts or related equipment carry- 
ing air, vapors or gases by converting the pulsative flow into a steady 
stream. Whenever a pulsative flow exists, there is usually some portion 
of the piping or duct system which has a natural frequency in tune with 
either the fundamental pulsation frequency or one of its harmonics. By 
eliminating the pulsations in the flow, the vibrations originated by them 
are literally tuned out. Thus, the Fluor Pulsation Dampener stops vi- 


bration by eliminating the cause. 





ENGINEERS - MANUFACTURERS ° CONSTRUCTORS 


PROCESS PLANTS AND EQUIPMENT FOR THE OIL, GAS AND ALLIED INDUSTRIES 
THE FLUOR CORPORATION, Ltp., 2500 S. Atlantic Blvd., Los ANGELES 22 « New York, Pittsburgh, Kansas City, Houston, Tulsa, Boston 
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View of building that houses fifteen 1000-hp. compressor units, with cooling tower shown in background 


| EXCLUSIVE | Cities SERVICE 
TRANSPORTATION 
and Chemical Company has recently 
completed the installation of the great- 
est number of angle type compressors 
ever assembled by a gas pipe line com- 
pany under one roof. The installation at 
Guymon, Oklahoma, known as the H. 
R. Straight Compressor Station, con- 
sists of fifteen 10-cylinder units each 
rated at 1000 b. hp. at 300 r.p.m., sea 
level. The compressor plant pumps nat- 
ural gas from the Hugoton field, largest 
known reservoir of natural gas in the 
world, through 230 miles of 26-in. weld- 
ed line to Blackwell, Oklahoma, where 
it connects with the Cities Service Gas 
Company system that carries gas east 
and north to serve eastern Kansas, west- 
ern Missouri, and northeastern Okla- 
homa. 

The compressor plant installation, 
actually, was a two-program affair. 
When the station was first placed in op- 
eration in May, 1944, there were eight 
units. The second half of the program 
saw seven additional units installed, 
these going into operation the early part 
of 1945. Nominal capacity of the line 
now is 220,000,000 cu. ft. a day, with 
the compressors operating at a suction 
pressure of 350 Ib. per sq. in. gage and 
a discharge pressure of 775 lb. per sq. 
in. gage. 

Two gathering systems, one serving 
the north end of the field and the other 
the south, bring gas to the plant from 
a total of 94 wells that were drilled by 
the Cities Service Gas Company. The 
main line into the plant from the field 
is of 20 in. diam. Upon arrival at the 
plant the gas is first passed through 
four dust scrubbers each of which has 
a capacity of 55,000,000 cu. ft. of gas 
a day and is designed for a working 
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pressure of 500 lb. These units are 5 ft. 
in diam., by 18 ft. high. 

From the scrubbers the gas enters 
a 26-in. header, which is below ground. 
Compressor intake lines off this header 
are of 8-in. pipe. Each compressor unit 
is equipped with three 8-in. by 14-in. 
double-acting, liner-type, cast ‘compres- 
sor cylinders. Each cylinder, also, .has 
a clearance valve and a clearance exten- 
sion bottle. The engines are equipped 
with silencers on the exhaust and com- 
bustion air is drawn through oilbath 
type filters. 

When the gas leaves the compressors 
it enters a 26-in. header that parallels 
the 26-in. intake header, then passes 
through atmospheric cooling coils, there 
being 14 of these sections in two cooling 
towers. From the cooling sections the 
gas enters another 26-in. header and is 
discharged into the top of activated 
bauxite dehydrators. After passing 
downward through the dehydrators and 
being stripped of moisture the dry gas 
leaves at the bottom of the vessel and 
enters the 26-in. main line. 





Fifteen 10-cylinder 
units installed under 
one roof pump gas 


from Hugoton field to 
Blackwell, Oklahoma. 
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@ Dehydration. The dehydrator bat. 
tery consists of six units. Four of these 
operate in parallel to remove moisture 
from the gas; the other two are to regen- 
erate the bauxite. Regeneration gas is 
taken off the hot discharge header and 
passed into a heater that has a capacity 
of 22,000,000 cu. ft. a day. The tempera- 
ture of the gas is raised to 350-400°F. 
after which it is passed through the de- 
hydrators, flowing from the bottom of 
the vessels upward. The hot gas dries 
out the bauxite bed, returning it to its 
previous state of dryness. The gas then 
goes through five atmospheric sections 
and is cooled down to the same tempera- 
ture as the gas from the compressor dis- 
charge. After passing through a 36-in. 
diam. by 18-ft. high scrubber whete con- 
densate is trapped out it enters the 26- 
in. main line along with the rest of the 
commercial gas. 

Procedure is to operate four dehydra- 
tors on stream and two regenerating. 
Every eight hours two of the dehydrators 
on stream are taken off and put on 
regenerating cycle. Thus each unit oper- 
ates 16 hours on stream and 8 hours 
regenerating. When regenerating, the 
rate of gas flow through the dehydrators 
is roughly 10 per cent of the rate of flow 
during dehydration. 

The dehydrators are insulated inter- 
nally, which effects a saving both in time 
and fuel because it is thus unnecessary 
to heat up the shell each time the bauxite 
is regenerated. 
@ Jacket water system. The jacket 
water intake header is situated in the 
basement of the compressor building. 
Operating in parallel, the pumps take 
water from this header and discharge 
into a common header from which the 
water enters the engine jackets. From 
the engine jackets the water enters 4 
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A REGULATOR 











There are many applications for the Nixon ‘‘selec- 


tive flow differential’’ REGULATOR 


(a) on high pressure lines in regular pressure 


reduction work. 


(b) on high pressure separators as back pres- 


sure valves. 


(c) on flow lines from gas wells which make 
fluid. 


(d) as a safety valve on flow lines from high 


pressure oil wells. 


The NIXON REGULATOR is ‘“‘tomorrow’s’’ Regula- 
tor... available to the industry NOW. It has 
proven its superior performance qualities under 
varied and most severe conditions. If you want a 
Regulator that really ‘‘Regulates’’ get a NIXON 
REGULATOR. 


WILSON SUPPLY COMPANY 


1412 MAURY ST., HOUSTON, TEXAS 


cALES OFFICES: Tulsa, Oklahoma; Dallas and San Antonio, Texas. BRANCH STORES: TEXAS—Kilgore, Beaumont, Barbers Hill, Bay City, Mona- 
LOS ANGELES: Western Pressure Control, 5700 Santa Fe Ave. hans, Alice, Victoria, Corpus Christi. LOUISIANA—Lake Charles, New 
TRINIDAD, B.W.I.: Neal Massey Eng. Corp. Iberia, Harvey, Shreveport, ARKANSAS—Magnolia. MISSISSIPPI—Natchez. 
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third header. All headers are 10 in. in 
diam. and are situated in the basement 
of the compressor building. From the 
last header the flow is through two lines 
to atmospheric sections in the cooling 
tower. From the tower the water flows to 
4 surge tank then enters the first header 
to begin another cycle. 

There are two systems of the type de- 
scribed, one serving the first eight units 
installed, the other the seven units in- 
stalled and placed in operation the early 
part of 1945. 


Circulating pumps consist of eight 
motor-driven centrifugals split veriti- 
cally. 


@ Plant heating. The same water that 
cools the engine jackets is used in a 
system to heat the compressor building. 
In the basement are situated 16 unit 
heaters. Water from the engine jackets 
is passed directly through these heaters 
and back into the intake header of the 
jacket water system. While flowing 
through the heaters the water heats air 
that is drawn into the heater from the 


| bbhiies, os: 
“ COMPRESSORS, xe. 
1000 HP. EACH». -}——4—— 


outside by an intake through the baiji. 
ing wall. The heated air is dis 

to the operating floor through duets an 
grilles. A hot water boiler has been 
vided as a standby that can be used » 
heat the water for this system shoul 
the need arise. 


@ Engine lube oil coolers. Each », 
gine has its individual lube oil cooler 
These are shell-and-tube type coolers, 
which are situated in the basement, 4 
lateral line comes off the discharge of 
the cooling tower water circulating 
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Victaulic Couplings will 


eliminate ‘em... 





& 
ee 


Because of their BUILT-IN FLEXIBILITY! 





HOW ?...The key section 
of the housing floats in the 
pipe end groove with liber- 

al but definite key and 
groove clearances. This eliminates the 
need for accurate and time-consuming 
alignment, and allows your pipeline to 

follow the contour of the ground with a 
minimum of bends and fittings. 

As a sequel to this built-in flexibility 
feature, pipe ends can move in and out 
with temperature changes. Pipe line 





OIL MINING 


MARINE 
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stresses from traffic vibration or ground 
subsidence are automatically compen- 
sated for—and special expansion joints 
are unnecessary. 
For full details of the economical and 
operating advantages of this leak-tight 
and mechanically-locked coupling write 
for our new illustrated Catalog and En- 
gineering Manual... Address VICTAULIC 
COMPANY OF AMERICA, 30 Rockefeller 
Plaza, New York 20, N. Y. Other Vic- 


taulic offices— Victaulic Inc., 727 West 


MUNICIPAL 


7th St., Los Angeles 14, California; 
Victaulic Co. of Canada, Ltd., 200 Bay 
St., Toronto. 


Reg. U. S. Pat. Off. 


SELF-ALIGNING PIPE COUPLINGS 
AND FULL-FLOW FITTINGS 


Copyright 1945 by Victaalic Co. of America 
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The 15 compressor units have 
a rating of 1000 b.hp. each at 
300 r.p.m., sea level. Gas is com- 
pressed and boosted through 
230 miles of 26-in. pipe line. 


pumps and through this line cool water 
is discharged into a 6-in. header in the 
basement of the compressor building. 
From this header water flows through 
the lube oil coolers and into a second 
header, from which header two lines re- 
turn the water to the cooling tower 
basin. Each cooler handles 180 gal. per 
min. of oil, cooling it from 15@°F. to 
132°F. : 

@ Gas cooling. To cool the gas a 
system has been provided identical with 
that utilized for cooling jacket water. 


@ Cooling towers, All cooling towers 
are of the induced draft type. The tower 
originally provided for cooling jacket 
water has a capacity of 3000 gal. per 
min., cooling water from 108°F. to 84°F. 
with a wet bulb of 70 and relative hu- 
midity of 60 per cent. When the addi- 
tions to the plant were made this tower 
was duplicated. 

The original gas cooling tower has a 
capacity of 2800 gal. per min., cooling 
from 100°F. to 80°F. with a wet bulb 
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of 70 and relative humidity of 60 per 
cent. An additional cooling tower in- 
stalled and placed in operation the first 
of the year increased capacity for this 
service by 2000 gal. per min. 

To boost water from the basin over 
the top of the tower, each tower is 
equipped with two vertical pumps, mo- 
tor driven, one’ being used as a standby 
unit. 


@ Water supply. To provide makeup 
water to the cooling towers three wells 
were drilled, each having a capacity of 
300 gal. per min. and equipped with 
motor drive. In addition, one well has 
both a motor drive and a gas engine 


drive for emergency use should the eee. 
tric power be off for any reason. Wate; 
from the wells is discharged into a cop, 
mon header with a relief valve into each 
tower. 


@ Electric power. Electric power js 
purchased commercially. The  powe, 
comes into the plant on a looped line g 
33,000 volts, is stepped down at a gyb. 
station to 4000 volts, and reduced to 449 
volts by a transformer bank at the com. 
pressor building. This power is used t 
drive motors and for plant and 
lighting. All power wiring with switches, 
circuit breakers, etc., meet Class | 
Group D standards, as do all motors jp 
hazardous areas. 

A 75-kw. generator serves as standby 
for electric power. . 


@ Engine ignition. The engines are 
equipped with battery ignition. The 
central unit consists of two rectifiers and 
two batteries, of which only one is re. 
quired for normal operation, the other 
being used as a standby. Ignition cur. 
rent is delivered to buses on the com- 
pressors, and each compressor is 
equipped with an ammeter and a fuse 
switch. 


@ Compressor building. The main 
compressor building has an_ overall 
length of 582 ft., is 30 ft. wide and 14 ft. 
high. Construction is of corrugated 
asbestos with arch type trusses and a 
full basement. In one end of the build- 
ing is situated the machine shop and in 
the basement immediately below the 
machine shop are the standby heating 
boiler, standby generator, starting air 
compressors, and electric power en- 
trance switches and breakers. Also, on 
the main floor, three crane rails have 
been provided to move engine parts in 
overhauling. 


@ Meters. Gas is metered at each well 
and also at the main line discharge. 


@ Pressure vessels and piping. All 
pressure vessels were designed in ac- 
cordance with the API-ASME Code. 
Piping was designed equal to or better 
than Section 2 Division 2 of the Ameri- 
can Standard Code for Pressure Piping. 


@ Office and houses. Sixty houses on 
the plant site, a small village within it 
self, houses station operators, as well as 
personnel of the production department 
and operators of the gathering and main 
line systems in the area. re tl 











Oil Company, Ltd. 


suspended because of the war. 





First exports from Iraq concessions by next year 


First shipments of oil from the Kuwait fields in Iraq on the Persian Gulf will 
be made in the first quarter of next year, according to an announcement by 
J. F. Drake, president of Gulf Oil Corporation. The Iraq field is considered 
by geologists as- potentially one of the world’s major petroleum reserves. 
Gulf shares ownership of the Kuwait concession with Britain's Anglo-lranian 


No shipments of Kuwait oil have been made to commercial markets since 
acquisition of the concession at the head of the Persian Gulf 11 years ago. 
Nine wells, however, have been completed and work on the tenth was 
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A Conun-drum being moved into position for loading steel pipe to be used for the pipe-line system under the 
English Channel that fed the Anglo-American armies gasoline in the European war. 


The gigantic seagoing 


“bobbins” were towed by the Royal Navy across the Channel to lay continuous lengths of pipe 70 miles long. 


When fully loaded they carried 1600 


tons, the weight of a destroyer. The Conun-drums were moored in 


deep water at the end of the pipe racks; the pipe welded into a continuous length and wound onto them. 


Operation Pluto’, The Story of the Channel Pipe Line 


From August 12, 1944, to May. 8, 1945, 
about 120,000,000 gal. of gasoline 
reached the Anglo-American armies in 
Europe via the pipe-line system laid 
under the English Channel by British 
engineers in cooperation with the British 
Navy. One million gallons daily still 
reach France by way of 20 undersea pipe 
lines. Sixteen of these extend from Dun- 
geness, on the southeast coast of Eng- 
land, to Boulogne and 4 from the Isle of 
Wight to Cherbourg, and are thence car- 
tied via high pressure gasoline lines to 
the Rhine. This vast engineering feat 
was called “Operation Pluto,” meaning 
“Pipe Line Under the Ocean,” and guar- 
anteed uninterrupted delivery of bulk 
petroleum, usually needing a special 
harbor and dock and extensive storage 
facilities, across the beaches, making it 
invulnerable from air, surface or sub- 
marine attack, and completely independ- 
ent of the weather. 

While the British Pluto project was 
under way, the United States Army was 
working on a similar idea. After discus- 
sions between the respective authorities, 
it was agreed that efforts should be con- 
centrated on Pluto, and United States 
authorities magnanimously cooperated 

in many directions. General Eisen- 
lower and his chief officers took an ac- 
lve interest in Pluto’s development, and 
a unit of the United States Army Engi- 
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neers Corps, under the direction of Col- 
onel A. K. Easton, New York, arranged 
for the manufacture of 140 miles of 
HAIS cable by the General Cable Com- 
pany, Phelps Dodge Copper Products 
Corporation, the General Electric Com- 
pany, and the Okonite Callender Cable 
Company. With the exception of the 
140 miles of cable manufactured in the 
United States, the Channel pipe line was 
a purely British operation in plan and 
execution. 

It was Lord Louis Mountbatten, then 
head of Combined Operations, who in 
April, 1942, asked Geoffrey Lloyd, Brit- 
ish Minister of Petroleum Warfare, 
whether an oil pipe line could be laid 





Details are now given 
of how pipe line was 
laid on bottom of 
English Channel to 


supply armed forces. 





across the English Channel. The experts 
were doubtful, but A. C. Hartley, chief 
engineer of the Anglo-Iranian Oil Com- 
pany, who had used 3-in. high pressure 
pipe lines in Persia, suggested a pipe 
line something like a submarine electric 
power cable without cores and insula- 
tion, which could be laid across the 
Channel in a few hours from cable-lay- 
ing ships. 

By working day and night over two 
week-ends, technicians of the firm of 
Siemens and Henleys completed the full- 
scale order for several hundreds of yards 
of this pipe line to be laid in the Thames 
from a cable-ship loaned by the British 
Post Office. The results were so success- 
ful that Prime Minister Churchill gave 
the plan his blessing and two 30-mile 
lengths of cable were ordered to the orig- 
inal 2-in. diameter, so that full-scale 
trials could be made in the Bristol Chan- 
nel, where the currents and other condi- 
tions approximated most closely to those 
found in the English Channel. Subse- 
quently, the cable diameters were in- 
creased to 3 in. and strengthened for 
working pressures in excess of 1200 lb. 
per sq. in. Eight months after Hartley's 
idea originated, when half a gale was 
blowing in Bristol Channel, the experi- 
mental cable was laid by H.M.S. Hold- 


(Continued on Page 170) 


167 














u ond diem. tive” naeekoes “on our part. 


4 REPUBLIC _ When hundreds of items of highly special-’ 
| | eas are required at wid 


DICATED TO THE ONE 
1 OF ‘SUPPLY 


as.well as satisy, the oil man’s need, and 
a a select list of manufacturers, assures the 













KANSAS MO. 


'@) 
ELLINWOOD A WICHITA 


















































a aS 
ae I ny 
bee —e 
rat ai ; . oe 
aii 
a 


COMPANY 


GENERAL OFFICES - - - HOUSTON 1, TEXAS 


Reg. U.S, Pat Off. | 











Right—Method of camouflaging pipes lead- 
ing from gasoline storage tank in Europe as 
the fuel was carried through to the front lines. 


Below—Hamel pipe stored in %-mile lengths 
ready for winding on the Conun-drums. About 
200 miles of pipe can be seen in this picture. 


Bottom—British troops installing the T-union 
valve at Boulogne for the first pipe line in Oc- 
tober, 1944. By means of the pipe-line net- 
work in Britain gasoline was pumped from 
Liverpool through to Frankfort-on-Main 
with big savings of tankage and truckage. 





(Continued from Page 167) 


fast, originally a coaster that had been 
fitted with gear for transporting this un. 
usually heavy cable, and gasoline was 
delivered from Swansea to Ilfracombe, 
The fact that the cable was hollow in. 
creased the difficulties, for it was likely 
to kink and so stop the oil flow. The 
cables were therefore laid full of water, 
which kept them inflated. This pipe line 
was called the HAIS (Hartley-Anglo. 
Iranian-Siemens) . 

Meanwhile another pipe line was de. 
signed by B. J. Ellis, chief oilfields engi- 
neer of the Burma Oil Company, and H. 
A. Hammick, chief engineer of the Iraq 
Petroleum Company. This second pipe 
line, named “Hamel,” was composed of 
20-ft. lengths of 3-in. diameter steel pipe 
that could be welded automatically into 
any length and could be wound onto 
drum like thread on a spool, if the drum 
were 30 ft. or more in diameter. To use 
this, the admiralty’s director of naval 
construction designed H.M.S. Perse 
phone, converted from a hopper barge to 
a craft with a great wheel rotating in 
trunnions on her deck and capable of 
carrying many miles of the 3-in. Hamel 
pipe and paying it into the sea. From this 
a second idea was developed, a floating 
drum capable of carrying the full length 
of pipe that might be required for the 
Channel crossing, and which could be 
towed by tugs like a large bobbin paying 
off the pipe as it went. 

Within a few months, a special factory 
at Tilbury, in the Thames Estuary, wé 
equipped for welding 20-ft. lengths of 
the Hamel pipe into 4000-ft. lengths at 
rate of 10 miles daily, with facilities for 
storing the lengths to a total of 350 miles 
a day. Shortly afterwards a duplicate 
factory was established in event the firs! 
should be bombed. 

The floating drums, called H.MS. 
Conun-drums (or “Conuns” for short), 
were moored in deep water at the 
of the pipe-racks, so that the 40 
lengths might be welded into a contit 
ous length of 30 miles or more, 
wound onto the Conuns while they ™ 
tated. A Conun is 90 ft. long, more that 
50 ft. in diameter overall, and when 


(Continued on Page 174) 
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BECOME PARTNERS IN 


INDUSTRIES, INC. 


Dresser Industries continues its growth toward 
more efficient, more comprehensive service to 
customers. Three new partners now enlarge our 
scope of usefulness to the gas and oil industries. 

Day & Night Manufacturing Co., supplies 
a remarkably efficient hot water heater for the 
home. Payne Furnace Company is unexcelled, 
particularly throughout the West, for its gas- 
fired steel heating equipment. These two com- 
panies perfectly complement and augment 
Bryant Heater Company, a Dresser Industries 
member which for 35 years has produced fully 
automatic, quality gas-fired heating appliances, 
most extensively used in the East. 

Kobe, Inc., makes an ingenious hydraulically 
actuated oil-well pump, a fundamental de- 
velopment in view of the nation’s need to go 
ever deeper for oil. This pump dovetails with 
oil-well drilling and production equipment 
offered by two other Dresser Industries mem- 
bers, Pacific Pumps, Inc., and International 
Derrick & Equipment Company. 

Dresser Industries is now a team of thirteen 
companies pooling their resources for better 


- een better service to their customers. 


_. Dressér Industries, Inc. 


al fl mt Termipal Tower, Cleveland 13, Ohio 
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(Continued from Page 170) 
wound weighs 1600 tons—the weight of 
a destroyer. It can carry 70 miles of pipe 
line. The drum around which the pipe is 
— is 40 ft. in diameter and 60 ft. 
ong. 

After the successful trials of the HAIS 
cable in April, 1943, Geoffrey Lloyd ar- 
ranged that the manufacture of HAIS 
cable and Hamel pipe, and the coordina- 
tion of the whole plan, together with pro- 
vision for pumping stations on the Eng- 
lish shore, should be the responsibility 


174 


of Britain’s Petroleum Warfare Depart- 
ment. The work then developed in con- 
junction with the Admiralty Department 
of Miscellaneous Weapons Development, 
whereas the Royal Navy accepted the re- 
sponsibility of laying the pipes at sea. 
Thus Force Pluto was formed under 
Captain J. F. Hutchings of the Royal 
Navy, composed of ships of all sizes 
from 10,000 tonners down to barges and 
motorboats manned by British Merchant 
Navy seamen. The Force was placed 
under the command of Admiral Sir Bert- 


Top—tThe 3-in. Hais cable carried 
in the hold of the Liberty ship 
a ne eee 
length for the annel pipe © 
line. The pipe is built for wo ine 
pressures of more than 1200 Ih, 
per sq. in. Below is the cable pass. 
ing around the cable drum duri 
the laying operation. The flexibi]. — 
ity of continuous pipe is evident. 


ram Ramsey, allied naval commander, 
Force Pluto’s main base was Sg 
ampton, England, with a secondary by 
at Tilbury. The Force numbered jj 
British Merchant Navy officers and 
men. In addition to H.M.S. Holdfas 
three merchantmen were fitted with 
cable-laying machinery. Two could cag 
100 miles and one 30 miles of 
cable. Thames barges were converted 
handling the cable at the shore end 
where large ships could not operate. Six 
Conuns handled the Hamel pipe. New 
pipe lines were run from the British ee 





tem to take the gasoline to the coast, 
special high pressure pumping station 
were cleverly camouflaged. One of these 
was in a row of blitzed houses at San. 
down, on the Isle of Wight; another was 
in an old fort built in the 1860's against 
possible invasion by Napoleon III, and 
others were in a modern amusement patk 
and in seaside villas at Dungeness. 
Operation Pluto began as soon as the 
mines had been swept to the approaches 
to the tip of Cherbourg Peninsula. The 
lines running from the Isle of Wight to 
Cherbourg took 10 hours to lay and 
transported gasoline to the United States 
armies. The lines established as soon as 
Boulogne was captured, from Dungeness 
to Boulogne, took five hours to lay and 
transported gasoline to the British 2st 
Army Group. Men of the Royal Army 
Service Corps pumped oil to cleverly 
concealed pumping stations on the 
French coast, frequently in rough 
weather, having to wade up to their necks 
to bring in the end of the line from the 
ships. An R.A.S.C. petroleum unit also 
maintains direct contact with the French 
terminals by cross-Channel wireless-tele- 
phone, thereby instantly detecting and 
reporting variations in the quantities de 
livered. 
Paying tribute to this British engineer- 
ing feat, Prime Minister Churchill said: 
“A large part of the Allied Expedition- 
ary Force has been supplied with petrol 
by this unique method, which provides 
for petroleum the same kind of facilities 
upon a hostile shore that the Mulberry 
(prefabricated) harbors provided for 
general military stores. Operation Pluto 
is a wholly British achievement and a 
feat of amphibious engineering skill of 
which we may well be proud.” 
General Dwight D. Eisenhower ¢x 
pressed his “warm appreciation of th 
work the Pluto pipe lines have done ™ 
supplying United States as well as Brit. 
ish forces in their drive into Germany- 
Epitor’s Note: This article and pho- 
tographs were supplied by British Infor- 
mation Services, an agency of the B 
Government. xr 
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There are VALUES in 
| D) DAN TRAVELING BLOCKS 


that only Performance can reveal... 











@ Only performance can adequately 
demonstrate the true values of the 60- 
120-200 and 300-ton capacity ratings 
of these blocks in their ability to deliver 
the fullest measure of service with 
strength to spare. 


GENERAL SPECIFICATIONS 


Rated Capacity, tons 

‘Sheaves, diameter 
*Sheaves, API Groove, Size Line. 
Upper Pin, diameter 

Center Pin, diameter 

Lower Pin, diameter... . 

Clevis Pins, diameter. . . 

Clevis, Depth and Width. ; 
Side Plates, Distance Across and Length 
Width Overall 

Length Overall, 548-T & 548-TC 
Length Overall, 548-TCH 

Net Weight, 548-T, pounds. 

Net Weight, 548-TC, pounds 

Net Weight, 548-TCH, pounds. 


*These sheaves can be grooved for 1%” line when desired. 





IDEAL 88-inch 
Traveling Block 


BLOCK SIZE 


Ratings 

Number of Sheaves 

Wire Rope Dia. Std., inches . 

Sheave Diameter, inches... . 

Center Pin Diameter, inches. . 

Lower Clevis Section, width and depth. 5% x 10 5% x 10% 
Lower Clevis Pin Diameter, inches. .. . 3% 3% 
Length (Overall) io 6’—§” 
Width (Overall), inches ‘ 

Face (Thickness), inches............. 

Net Weight, pounds.................. 

Weight, Packed for Export, Ibs......... 


* The 5 sheave D-20 traveling block is rated at 200 tons when used with the 6 sheave D-20 
crown block. However, the § sheave D-20 traveling block rating can be increased to 250 
tons when it is used with a larger capacity crown block. 


THE NATIONAL SUPPLY COMPANY 


General Sales Offices: Toledo, Ohio. Division Offices: Denver; Ft. Worth; Pittsburgh; Tulsa; Torrance 
Export: The National Supply Corporation, 30 Rockefeller Plaza, New York, N. Y., U.S. A.; 
River Plate House, 12 South Place, London, E. C. 2. 
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GRAPHIC ENGINEERING 


By ERNESTINE ADAMS, Associate Editor 


Batara To make clear, read- 
able reproductions 
of plans, designs, flow sheets, maps. and 
diagrams is an engineering process of 
the graphic arts. Most companies that 
need copies of drawings stick to blue- 
prints because it is in the tradition rath- 
er than decide to use any of a variety of 
other methods. The reproduction meth- 
od for each drawing should be selected 
on the basis of what would be best con- 
sidering the ultimate use of the copies. 

Blueprinting is a direct copy on blue 
paper of an original drawing, black lines 
being reproduced in white. Best results 
are from evenly woven, transparent 
paper on which the diagram and letter- 
ing are in black ink. Size of the blue- 
print must always be the same as the 
size of the drawing. Copies are limited, 
for each one must be made directly from 
the original and the transparent paper 
gets rough and opaque in time. The 
white lines on the blue are not high on 
the scale of legibility for color combina- 
tions, and the blue background grows 
paler as the drawing becomes worn. 

In many instances, however, the quick, 
easy blueprint is the most satisfactory 
method. There should be sufficient cause 
on one or more of three points to ven- 
ture into other forms of reproducing a 
drawings, many of which are unfamiliar 
to draftsmen. 

First, quantity must guide the deci- 
sion. The larger the number of copies 
desired, the more reason for getting 
away from blueprints. 

Second, size must be considered. If 


there is any advantage in reducing or 
enlarging the size of a drawing, then 
some method such as photostating must 
be used as an intermediate step or as 
the final method. Drawings can be radi- 
cally reduced if properly prepared for 
reproduction and large quantities of 
paper can be thus saved. It is obvious 
that the smaller the imprint the sharper 
must be the lines to be imprinted. 

Third, legibility importance must be 
determined. Need for high legibility de- 
pends somewhat upon the use of the re- 
production. If copies are being sent out 
for study they will have far different 
treatment from those used by workmen 
on a construction job. A white back- 
ground with black lines is the easiest 
read but it also gets soiled quickest. 
White lines on blue background are not 
very permanent either. 

The flow sheet in Fig. 1 is an etching 
of a blueprint that is 84% by 11 in. Fig. 
2 is the same blue print after it went 
through the graphic engineering proc- 
ess. It is now ready to be reproduced by 
photostating, multigraphing, multilith- 
ing, printing, or lithographing. The num- 
ber of copies needed would determine 
the method as far as cost is concerned. 
In general the cost per copy would de- 
crease as the number of copies increased 
in the order of the methods named. For 
instance, photostating is the quickest 
and cheapest method for a few copies. 
If the number runs into thousands, the 
best method would probably be printing. 

In preparing Fig. 1 for reproduction 
the first st(§ was to have a positive 


photos 



























t made of the blueprint. Ir 
case the photostat was made more tf 
twice the size of the final version in F 
2 because it is easier to work with 
size print and engravings are be 
when reduced. 
Close scale may not be easy to ma 
tain with a photostat but usually 
small difference in proportion cay 
by paper shrinking or stretching is 
ligible. A good operator can avoid 
distortion by taking a negative one wi 
and turning the negative on its side 
take the positive. A photostat made 
film instead of directly on paper is 1 
accurate although more expensive. 
For the designations on the flow she 
the names are typed off and sent to: 
typesetter. He sets them in the kind ¢ 
type and in whatever size ordered 
takes several good proofs of the typ 
on gummed paper or on white enamel 
paper. Almost any sans serif type fat 
is all right. The size depends 
whether the working copy is to be é1 
larged or reduced or both. White ena 
paper and rubber cement are preferabl 
to gummed paper unless the paste-ini 
are numerous and small. 
The words and figures are then ¢ 
out and pasted on the photostat, cc 
ing the hand lettering as much as pos 
sible. Chinese White is used to go ovel 
any marks still visible. The clear-cwl 
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FIG. 1. This etching was made from a photostat, which 
was in turn taken from a blueprint. An engraving, 
such as this, cannot be made directly from a blueprint, 
but a black and white photostat can be made from it. 
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FIG. 2. This is the same as Fig. 1 after lines of the dia- 
gram were inked and printed designations were 

over the hand lettering. Chinese White was used to 
cover some lettering. Reproduction is uniform. 
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Crane and Powell forged and 
cast steel valves for refin- 
eries, gasoline plants and 
petro-chemical industries. 








Goetze ARMCO iron V-tite 
gaskets for high pressure 
or high temperature ring 
type flanged connections 
used in petroleum and 
process industry piping. 





Taylor Forge seamless steel 
welding fittings and forged 
steel flanges at all HOMCO 
stores. 





type, which now designates each item, 
allows the best reproduction obtainable. 
If the lines of the drawing are not black 
enough they can be gone over with black 
ink to insure good reproductiga. 

Fig. 2 has now gone through the 
graphic engineering process and is in 
much the same shape as an advertise- 
ment being finished up in the art or pro- 
duction department in an advertising 
agency. The steps are simpler but re- 
sults are just as gratifying. The flow 
sheet now can be enlarged or reduced in 
a wide range, say from half the size to 
twice the size. It can be photostated. 
multigraphed, printed, etc., with assur- 
ance of clear reproduction. 

Fig. 3, a bottom-hole pressure map, is 
made from a mimeograph copy. In this 
instance the lines were traced and the 
printed figures gummed on the tracing. 
It could have been done in the same 
manner as Fig. 2. Fig. 4 shows the map 


after it had been prepared for reproduc- 


tion. Figures are especially difficult: to 
letter clearly by hand but the printed 
labels show up well. Time required for 
the preparation on the map was about 
10 minutes, counting the tracing, typing 
the figures for the printer, and pasting 


them on. The actual process is easy to- 





FIG. 3. Right—This etching 
was made directly from a mim- 
eograph copy of the map. 
Mimeographing presents great 
difficulties in reproducing draw- 
ings unless they are very sim- 
ple and speed is a major item. 


FIG. 4. Left—A tracing of Fig. 
3 with figures, proofed on 
gummed paper, pasted on. 
Gummed paper is not so reli- 
able as paper cement; a piece 
may pop off when dry. 
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have been saved and visibility improved if 
this drawing had been processed for vol- 
ume production. Large quantities of blue- 
prints were made and the original worn out. 


FIG. 5. Time and effort and paper would 











FIG. 6. Sharply legible, although reduced 

to small size, and capable of countless re- 
cae productions, this cut of Fig. 5 was made 
after lines were strengthened and printed 
labels attached to designate locations. 
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learn and practice, of course, makes for 
speed. 

The third of this before-and-after 
series is a map of the Little Big Inch 
pipe line. Fig. 5 is a photostat, evi- 
dently taken from a blueprint that had 
passed its clear days. Fig. 6 is a cut 
made after the map had been processed 
for reproduction. It shows the advan- 
tages of type when differentiation is 
needed for various classes of names. 
Here the names of states are in 18 point 
size extra bold Futura and the cities 
and station numbers are 14 point me- 
dium Futura type face. Despite some 
variation in hand lettering and wrico- 
print there is a sameness that is hard 
to avoid. Underlining, which is some- 
times used for greater emphasis or clar- 
ity of meaning in lettering, cuts down 
on legibility, especially if it touches the 
letters. Not only is type much more 


easily reproduced, it also offers the wid- 
est variety for distinctive work. 

Cost of preparation of a drawing for 
reproduction depends on size and num- 
ber of paste-ins. Photostats are priced 
by size; the proofs of designations are 
priced by the length of time it takes to 
set the type. These shown here would 
run up to $1.50 at the most, not count 
ing the time of the graphic engineer. 
Time required to process any of 
three is about 15 minutes, more or less, 
including the designation typing, 
pasting, the overdrawing, and the clean- 
up with Chinese White. 

These prepared copies cannot be used 
for blueprinting unless a reproduction 
is first made on transparent paper. 42 
can be used directly for any other kind 
of imprinting, however, and they offer 
the most legible and most versatile form 
for reproduction for any use. kt 
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VITALLY IMPORTANT FOR EVERY DRILLING PROGRAM 





BETTER CEMENT JOBS 














The GRANT Wall Scraper is a many-purpose tool, vitally important 
for every drilling program. It is used to enlarge the hole in the area of 
the exposed producing sand, and to enlarge the hole in SOFT forma- 
tions to permit running larger casing. To secure a better cement job, it 
is used to enlarge the hole above the setting point of the shoe, thus 
assuring a thick body of cement around the casing which will not be 
disturbed in following drilling operations. When placing a cement 
plug, the Wall Scraper en- 
larges the hole at the point 
where the plug is to be set, 


INCREASED SAVINGS WITH THE 
GRANT CIRCULATION CONTROL HEAD 






















The Circulation Control Head used in the 
GRANT Wall Scraper reduces to a minimum 
the abrasive action of sand or other foreign 
materials. This head utilized the principle of 
streamlined flow, and directs the streams of 
fluid against each other within the head, thus 
nullifying the force of the fluid which might 
otherwise cut out expensive steel parts 


The Circulation Control head is easily changed 
to suit any condition—large slots for big 
pumps—small slots for small pumps. The Con- 
trol Head will last for years. 


For hard formation use the Grant New Under- 
reamer Model 8447—Mail Coupon below for 
complete information on all GRANT Tools 


GRANT OIL TOOL CO. 


thus exposing the formation 
which creates a better bond 
for the cement. Also Gravel 
Packing, Water Shut-Off 
Tests and Cutting Out oper- 
ations on drillable pipe are 
performed more effectively 
with the GRANT Wall 
Scraper. 


USED WHERE PERFORMANCE COUNTS 








2042 EAST VERNON AVENUE, 

LOS ANGELES 11, CALIFORNIA. 
Please send me, without obligation, complete information 
on the GRANT Tools checked below. 


TIE fon nna c nage te -icdccdgbnagnensscompbuapedeenobe evdéhiaiepes 


C Bailers C) Cleaners CZ Hole Enlargers DC Liner Pullers 
[j)Reamers [Shale Bits ([)Underreamers ([() Wall Scrapers 
(j Safety Automatic Pressure Releases (Mud Pumps) 





a 
| 
t 
| 
| 
t 
i 
nn nega nate thdsnepalech Amaia ; 
| 
i 
| 
i 
t 
t 
1 


179 


- 


THE PETROLEUM ENGINEER, June, 1945 








P 775.2 


GRAPELAND CYCLING PLANT OPERATING DAT 


By FRANK H. LOVE, Managing Edito, 


| EXCLUSIVE | CYCLING is one of 
the comparatively 
newer branches of the petroleum indus- 
try, the first plant having been placed in 
operation in 1938. Since the construction 
of this first unit numerous other installa- 
tions have been made, wherever gas-con- 
densate production was found, because 
only by this particular type of process- 
ing can the greatest recovery of hydro- 
carbons and natural gas be effected. 
Some of the plants are of the refrigera- 
tion type; the greatest number, however, 
utilize the absorption method. Capacities 
vary widely, from approximately 7,500,- 
000 cu. ft. to 200,000,000 cu. ft. of gas- 
condensate a day. 

At the outset, considerable experi- 
mental work was necessary to determine 
the best processing methods to use and 
the best type of equipment to install. 
These problems have now been largely 
solved and certain standards established. 
In view of what has been learned, it is in- 
teresting and beneficial to know the his- 
tory and operating record of some of the 
early plants—those that pioneered cy- 
cling. One such plant is that of the Geier- 
Jackson Recycling Company at Grape- 
land, Houston County, Texas. This plant 
was put on absorption October 1, 1941, 
although the compressors had been run- 
ning since July 1 of that year recovering 
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condensate. With a maximum capacity 
of 52,000,000 cu. ft. a day, the total vol- 
ume of gas processed from July 1, 1941, 
to April 1, 1945, was 42,623,989,000 cu. 
ft. Total production of all products was 
57,862,435 gal., which included gasoline, 
butane, propane, isopentane, naphtha, 
kerosine, and gas oil. Plant efficiency 
during this period was 136 per cent. 

The Geier-Jackson plant has had what 
might be termed an evolutionary history. 
When it first began operating only three 
products were manufactured: (1) Motor 
fuel, (2) kerosine, and (3) gas oil. 
Equipment was added from time to time 
with the result that the seven products 
enumerated in the preceding paragraph 
now constitute the plant’s output. 

The first addition to the plant was 
made in February, 1942, when a column 
was installed for the recovery of butane. 
the butane being taken off as a mixed 
product including both normal and iso- 
butane. In February, 1943, a secondary 
still, deisopentanizer, deethanizer, and a 
naphtha column went on stream, adding 
naphtha, pentane, and propane to the list 
of products manufactured. The purpose 
of setting the secondary still was to cut 


- 
Condensate is separated from the 
gas in these primary separators. 


r 


a lower end point on products from the 
primary still overhead, also giving better 
fractionation. As a result, the initial boil. 
ing point of gas oil was increased from 
260°F. to 360°F. The last unit to bp 
added was in March, 1943, for the pur. 
pose of making 87-octane gasoline. 

As early as 1942 trouble developed 
with the absorption oil. Paraffin depos. 
ited in lines to such an extent that eff. 
ciency of the absorption system was 
badly impaired. To eliminate paraffin 
and sludge a reclaimer was installed, 
This consisted of a column 14 ft. high 
and 40 in. in diam. having seven frac. 
tionating trays. The oil is heated toa 
temperature of 590°F. and steam is in. 
troduced into the column for partial 
pressure fractionation. 

These additions and other adjustments 
of a lesser nature, plus an alert operat: 
ing personnel, have combined to give the 
plant its rated efficiency of 136 per cent. 
@ Compressor performance. Qne of 
the outstanding equipment performances 
is that of the No. 2 compressor, one of 
the plant’s two angle type units. From 
the time the plant began operating on 
July 1, 1941, until April 1, 1945, this en- 
gine has operated 31,504.75 hours. No 
repairs have been required, only the 
changing of magnetos and spark plugs, 
and operation has been continuous ex- 

(Continued on Page 184) 
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other facilities—most of them built during peace 
_have proved invaluable in war. Time and 
again equipment of our world-wide organiza- 
tion has been used by the Armed Forces to 
perform vital tasks.” 


Employees Maintained a Fine Record— 
“There were no production stoppages due to 
strikes —a record which has been maintained 
since long before Pearl Harbor . . . About half 
the employees had records of 10 years or more 
of service and over one-fourth had been em- 
ployed more than 20 years... over 1,000 
employees have already returned to the Com- 
pany from military service. In addition 632 vet- 
erans not formerly with us have been employed.” 


The Future — “Supplying the petroleum needs 
of wartime will continue to take priority over 
all other Company considerations so long as the 
conflict lasts. Nevertheless .. . thought is being 
given to post-war problems such as the return of 
our men and women now in the Armed Serv- 
ices, Oil reserves, reconversion, post-war prod- 
ucts... The Company will be prepared for 
the opportunities ahead with an organization 
which, strengthened by the return of employees 
in service, will be better equipped than ever to 
serve the public both at home and abroad.” 





— of the full report available 
on request as long as they last. 
Because of paper shortages, only 
limited quantities can be printed. 
Address Room 1626, 30 Rockefeller 
Plaza, New York 20, N. Y. 














PRODUCTS OF THIS COMPANY WHICH ARE 
HELPING TO SHORTEN THE WAR: 


AEROSOL INSECTICIDE BOMBS 


AIRCRAFT CONTROL 
LUBRICANT 


AIRCRAFT ENGINE OILS 

AIRCRAFT PARTS 

ANTI-AIRCRAFT GUN 
COMPONENTS 

ANTI-ICING FLUID 

AUTOMOTIVE GASOLINES 

AUTOMOTIVE GREASES 

AVIATION GASOLINES 

BUNA N (PERBUNAN) RUBBER 

BUNKER FUEL OILS 

BUTADIENE 

BUTYL RUBBER 

CABLE OLS 

CANS 

CATALYSTS 

COMPASS FLUID 

COMPRESSOR OILS 

CONTAINER LINING 

CUMENE 

CUTTING GASES 

CUTTING OILS 

DIESEL FUELS 

DIESEL LUBRICANTS 

DI-ISOBUTYLENE 

EMULSIFIED CUTTING OILS 

ENGINE OIL 

ETHYL ALCOHOL 

ETHYL ETHER 

ETHYLENE 

EXTREME PRESSURE 
LUBRICANTS 

FLIT 

FOG OIL 

GEAR OILS 

GRAPHITE GREASES 

GRINDING OILS 

HEAVY DUTY LUBRICATING 
OILS 

HYDRAULIC BRAKE FLUID 

HYDRAULIC CONTROL OIL 

HYDROGEN 

HYDROGEN CHLORIDE 

ILLUMINATING OILS 


INDUSTRIAL LUBRICANTS 
INDUSTRIAL FUELS 
INSECT REPELLENTS 
INSECTICIDES 
INSTRUMENT OILS 


INSULATING OILS 
ISOPROPYL ACETATE 
ISOPROPYL ALCOHOL 

JET PROPULSION FUEL 
KEROSENE 

LAUNCHING BASEKOTE 
LAUNCHING GREASES 

LOW TEMPERATURE GREASES 
MACHINE GUN LUBRICANT 
MEDICINAL OILS 

METHYL ETHYL KETONE 
MOTOR OILS 

NAPHTHENIC ACIDS 
PACKAGE COATING 

PAINT THINNERS 
PARAFLOW 

PARANOX 

PARAPOID 

PARATONE 

PETROLATUMS 

PHENOLS 

POLYBUTENES 

PRESSURE GUN LUBRICANTS 
PYRETHRUM CONCENTRATE 
QUENCHING OILS 
RAILROAD JOURNAL GREASES 
RANGE OIL 

RECOIL OILS 
REFRIGERATOR OIL 

RIFLE BORE CLEANER 

RUST PREVENTIVES 
SIGHTING SYSTEMS 
SODIUM SULPHONATE SOAPS 
SOLID SAFETY FUEL 
SOLVENTS 

SPARK PLUG LUBRICANT 
STEERING ENGINES 
SUPERCHARGER OIL 
TEMPERING OILS 


TENTAGE TREATING 
COMPOUND 


TOLUENE FOR TNT 


TORPEDO TAIL PACKING 
COMPOUND 


TRANSFORMER OILS 

TURBINE OILS 

UNDERWATER GEAR GREASES 
WATERPROOF GREASES 
WAXES 

WHITE OILS 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 
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(Continued from Page 180) 

cept when making these changes. Down 
time for this purpose has totaled only 
31.25 hours. Furthermore, the oil has 
never been changed in the engine, al- 
though periodic analyses have been made 
to determine its condition. Oil has been 
added of course -as needed, the total 
amount of oil used being 8,790.25 gal. 
The horsepower hours per gallon of oil 
is 1792. 

The No. 1 compressor also has an ex- 
cellent record, although not quite com- 
paring with that of the No. 2 unit. Two 
new pistons and two new cylinders have 
been installed in the No. 1 compressor 
and the oil has been changed once. 

@ Plant operation. Although the max- 
imum capacity of the plant is 52,000,- 
000 cu. ft. a day, and at times that vol- 
ume is processed, the plant’s customary 
throughput is from 35,000,000 to 40,000,- 
000 cu. ft. Six wells are connected to the 
plant and each delivers its gas through 
an individual line. Metering is at the 
plant, each well being metered sepa- 
rately. Production is from the Woodbine 
formation at depths from 5900 to 6000 
ft. After being metered the gas passes 
through six primary separators where 
condensate is dropped out and the over- 
head gas is metered before going to 
the high pressure absorber. Condensate 
dropped out in the primary separators 
does not go to the high pressure ab- 
sorber, but bypasses to the high pressure 
reabsorber where it is flashed at a pres- 
sure of 400 lb. Rich oil from the high 
pressure absorber also flows to the high 
pressure reabsorber and is flashed at the 
same pressure. The combined streams 
are again flashed by reducing the pres- 
sure from 400 Ib. to 85 lb. in a low pres- 
sure reabsorber and is then heated by 
means of heat exchangers and dis- 


Right—Ahsorption, distillation and 
fractionating columns. Below— 
Storage tanks for finished products. 


charged to the primary still. The reab- 
sorber also serves to control the pressure 
of the primary still by controlling the 
feed tank pressure. Dry gas from the 
high pressure absorber passes to two 
500-hp. angle-type compressor units. The 
compressors take the gas at a pressure 
of 1500 lb. and discharge it to an injec- 


tion well at 2400 Ib. 


The primary still flashes off overhead 








x ; 
Be F + 
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the lighter fractions, which include § 
80-octane all-purpose gasoline having 
end point of 325°F.. butane. isopen 
and propane. 

Bottom products from the pri 
still are discharged to a secondary 
by means of a drop in pressure and, 
liquid-level control. Gasoline and na 
tha having an end point of 400°F, 
taken off overhead, kerosine comes offg 
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"Ill take NATIONAL SEAMLESS in 
y share of those 27,000 new wells” 


TER RELIABILITY 
; panne WALL a 
s DIMENSIONAL eel 
e HIGH TENSILE STRE ad 
e NO LONGITUDINAL “ ein 
e GREAT RESISTANCE wo 
e sizes UP TO 24 i 
* UNIVERSAL ACCEP 


HEN it comes to all around good performance, many a driller has 
said, “I’ll take NATIONAL Seamless every time!” And now that 
the industry is about to burst its buttons trying to reach a goal of 27,000 
new wells, it will pay doubly well to use the drill pipe, casing and tubing 


that have piled up such amazing records in the past. That means 
NATIONAL Seamless. 


Time and time again old customers have told us that they are glad they 
used Seamless. You, too, will be glad you used Seamless in your share of 
the new drilling program. Seamless means uniform wall strength with no 





longitudinal welds, means fewer twist- 
offs, means fewer fishing jobs, means 
great collapse strength, means greater 


N AT | ‘@) N A L security of every kind. 
TUBE 
COMPANY 


Pittsburgh, Pa. a Pe 


United States Steel Export Company, New York 








UNITED STATES STEEE 








Dependable Carburetion 


VITAL 


TO THE OIL INDUSTRY 


f omene 
| pe 











In the oil industry, dependable carburetion is a factor of vital 
importance. The engines used on today’s mammoth drilling 
rigs, well-servicing units, pumping units and in refineries and 
cycling plants demand dependable carburetion to develop 


maximum, effective power from the fuel used. 


ENSIGN Carburetors for Gasoline, Natural Gas, and Butane- 
Propane are faithfully serving every phase of the oil indus- 
try—helping to maintain the ever-increasing flow of this all- 
important fuel. And this is only one example of the universal 
use of ENSIGN Carburetion Equipment. In every industry, in 
war and peace, ENSIGN Carburetion is dependable carbure- 
tion. Where peak production demands efficient power, you'll 
find ENSIGN. 





CARBURETOR COMPANY 
HUNTINGTON PARK, CALIFORNIA ms 
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a side stream, and gas oil, which is used 
as absorption oil, comes off as the bottom 
product. 


The light fractions from the primary 
still are condensed and discharged to an 
accumulator, which has two purposes: 
(1) Serves as a reflux accumulator, and 
(2) provides feed stock to the depropan- 
. izer. Materials are fed to the depropan- 
izer by a flow controller and steam pump. 
Propane and ethane are the overhead 
products and bottoms are moved to the 
debutanizer by dropping the pressure 
from 270 lb. to 80 lb. Butane leaves the 
column overhead and bottoms, by drop- 
ping the pressure from 80 lb. to 25 Ib., 
are discharged to the deisopentanizer. 
The top product from this column is iso- 
pentane and the bottoms 6-lb. 80-octane 
base stock. 

From the reflux accumulator, ethane 
and propane are fed by a liquid-level 
controller to the deethanizer, where 
ethane is taken overhead and propane 
comes off the bottom. 

The gasoline and naphtha that pass off 
the secondary still are condensed and 
dropped into an accumulator for reflux- 
ing, with the surplus being fed into the 
naphtha column where gasoline goes off 
overhead and naphtha is taken from the 
bottom. 

Gases from the high pressure and low 


pressure reabsorbers are used for plant 
fuel. 


@ Absorption oil. The high pressure 
absorption oil pump is a mud pump of 
the type used on drilling wells that was 
converted to its present use by changing 
pistons and cylinders on the fluid end. 
The power end is rated at 250 hp. at 200 
r.p.m. The pistons are of 3% in. diam. 
When the lean oil leaves the secondary 
still it passes through heat exchangers 
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Interior view of a part 
of the pump house. 


countercurrent to the rich oil, the tem- 
perature declining from 520°F. to 150° 
F. It is then pumped to the cooling tower 
where the temperature is further reduced 
—to as low as 50°F. in the winter and to 
as high as 90°F. in the summer. The 
cooled oil is fed into the high pressure 
oil pump, to be discharged through the 
high pressure absorber to the high pres- 
sure reabsorber oil pump. From the high 
pressure reabsorber the flow is to the 
low pressure absorber. The reabsorber 
oil pump is a 700-lb. piston pump that is 
run by gas dropped from 400 lb. to 75 Ib. 
pressure. 


@ Lean oil heater. Lean absorption oil 
is used for heating instead of steam. The 
oil is circulated to the heater from a 
surge tank that is equalized with the bot- 
toms of the still. The heater is of the 
blast furnace type, the tubes through 
which the oil flows being heated by a dis- 
tant blast rather than being exposed to a 
direct flame. Circulation of the lean oil 
is by means of a centrifugal pump, at a 
rate of 700 gal. per min. 


@ Electrical generation. Electrical 
power is generated by two synchronized 
165-hp. gas engines that drive two 125- 
kw. generators equipped with automatic 
voltage controllers. In addition to sup- 
plying lights for the plant, the electricity 
is utilized for the motor-driven centrifu- 
gal pumps (most of the pumps being of 
this type), to drive the motors operating 
the cooling tower fans, hot oil circulating 
pumps, primary still reflux pump, iso- 
propane reflux pump, debutanizer reflux 
pump, rich and lean oil pumps, water 
circulating pumps, and deisopentanizer 





| 


pump. Horsepower ratings of the various} 
motors are as follows: Those operating 
the cooling tower fans, 35 hp.; circulat- | 
ing oil pumps, 50 hp.; rich and lean oil 
pumps, 25 hp.; water circulating, 40 
hp.; still, 15 hp.; debutanizer, 74% hp., 
and deisopentanizer, 74% hp. 

@ Cooling tower. The cooling tower is 


of the induced-draft type and has a ca- 
pacity of 5000 gal. per min. Four 10-ft. 


} 
wi 
A 





fans are operated by 35-hp. motors. 


@ Steam. Steam is generated by three 
125-hp. oilfield type boilers having a 
working pressure of 350 Ib. Although 
steam is not used for heating, it is util- 
ized for egitation on the primary still and 
for operation of certain pumps. Among 
the latter are the three loading pumps. 
the depropanizer feed pump, the depro- 
panizer reflux pump, the boiler feed 
pump, and the boiler makeup pump. 


@ Storage. Product storage at the plant 
consists of eight pressufe tanks of 50,000 
gal. each for butane, isopentane, an 
gasoline; a total of 60,000 gal. storage 
for propane, 3000 bbl. storage for kero 
sine and naphtha; a 750-bbl. slop tank, 
and a 1000-bbl. gas oil tank. Most of the 
storage, however, is at the loading rack 
and four lines have been laid to move tt 
the distance of several miles. There are 
three 2-in. lines and one 3-in. line. Naph- 
tha, kerosine, isopentane, and gas % 
are pumped through the 3-in. line; bu- 
tane, gasoline, and propane have indi-. 
vidual 2-in. lines. Storage at the loading 
rack consists of six 5000 bbl. tanks, four 
1000-bbl. tanks, and one 10,000-bbI. 
tank. The rack can load 15 cars at one 
time. 


@ Water wells. Two water wells have 
been drilled, one having a capacity 0 

gal. per min. and the other 250 gal. pet 
min. Kar 
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(1) 2000-hp. motor 


A new 2000-hp. Tri-Clad motor, the 
largest to be added to this widely known 


| line, has been artnounced by the motor 


division of the General Electric Com- 








> pany. A squirrel-cage induction-type mo- 


tor, it is specially designed for use in 
large central power stations and large 
industrial applications. 

The new motor is in the 6360-frame 
series, which is five steps larger in 
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«diameter than the largest standardized 
* frame (namely, 505). Operating at 1800 
‘rpm, it is rated 2000 hp., 2300 volts, 
3-phase, 60 cycles. 
The motor incorporates all the basic 
protective features of the Tri-Clad line. 
¢ These include protection against phys- 
“¢al damage, electrical breakdown, and 
»perating wear and tear. The end shields 
are of split cast-iron construction to fa- 
,cilitate maintenance and provide ex- 
,ceptional resistance to rust, corrosion, 
\accidental blows, and rough usage. 


‘(2) Field-lite 


The manufacturing division of Buda 
Engine Sales and Service, Inc., Tulsa, 
Oklahoma, announces: its new power 
and light plant unit called Field-lite. 
Made in two sizes, 5 kw. and 7% kw. 
for direct current, this light plant is now 
available through any supply store. 

Plans to make and sell such a unit 

gan when the company learned the 
ultimate cost of a cheap light plant to 
the drilling contractors and the oil com- 
panies. After some three years spent in 
surveys, discussions with ultimate users, 








ye Cn NS eS 


appearing in 


THE PETROLEUM ENGINEER 


700 Irwin-Keasler Bldg. 
Dallas 1, Texas 








Keep Posted On 


NEW EQUIPMENT 
Use Card 


Advancements in petro- 
leum and plant equipment 
are being made rapidly. Keep 
abreast by making full use of 
The Petroleum Engineer’s 
enlarged New Equipment Sec- 
tion. 

All items are numbered. A 
business reply card requiring 
no postage if mailed within 
the United States is provided. 
Check or encircle the number 
on the card that corresponds 
with the product or products 
in which you are interested 
and drop it in the mail. Lit- 
erature and prices will be sent 
promptly. 











THE PETROLEUM ENGINEER, June, 1945 


and field tests under varying conditions, 
the company believes Field-lite will find 
ready acceptance. 

Both models are fully equipped with 
standard parts of reputable manufac- 
turers, including oil filter, water tem- 
perature gage, oil pressure gage, volt- 
meter, ammeter, circuit breaker, rheo- 
stat, combination gas-gaso carburetor 
and fuel tank, natural gas intake con- 
nection, oil bath air cleaner, and a con- 
venient outlet receptacle. Both models 
are protected by an adequate stock of 
replacement parts. 

The engines are adequate for 25 per 
cent overload, and give constant duty at 
moderate speed. One of the important 
features is the ease of handling in mov 
ing from one location to another. Com- 
plete engineering data is contained in 
Bulletin 445. 








BUY WAR BONDS 
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(3) Gas analyzer 


The Hays Corporation, Michigan City, 
Indiana, manufacturer of gas analyzing 


‘equipment, announces the development 


of a special analyzer for testing the high 
purity of oxygen, carbon dioxide, and 
nitrogen in the range from 90 to 100 per 
cent. 

It is of particular interest to the manu- 
facturers of commercial oxygen and car- 
bon dioxide but has many practical uses 
also in industrial processes. The new 
analyzer, known as the Hays Series “F,” 
came into being as the result of the de- 
mand for testing the high purity of oxy- 
gen for use in flying, etc. It is quite 





similar to the standard orsat but its 
technique in operation differs somewhat. 

It is offered in two styles—a wall 
mounted model for permanent installa- 
tion and a portable model supplied in a 
neat metal case with leather carrying 
handle. It may be had with a single unit 
or with two units. A junior model 
(Series EJ) is also obtainable with a 
burette capacity of 30 cc. The smaller 
model measures 614 in. by 9 5% in. by 
334 in. and weighs, fully charged, less 
than 6 lb. 

All models feature a new 4-way valve 
designed by Hays engineers to conserve 
space and facilitate operation. 
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(4) Electrode holder 


Designed to prevent slipping in the 
welder’s mitt or glove when changing 
rods, an all-plastic, four-cornered collar 
has been incorporated in the 300-amp., 
Stubby model electrode holder manufac- 
tured by Martin Wells, Los Angeles, 


California. 





It gives Stubby these additional fea- 
tures: 


Makes rod-changing easy and fast, be- 


(5) Hunt bit 


Hunt Tool Company has recently 
placed on the market an improved de- 
sign of welded-in blade drag bit that of- 
fers the user considerable time saving 
in blade replacements, according to the 
manufacturer. Made in 2-blade and 3- 
blade types of forged-steel blades, this 
new bit js especially designed for foreign 
operators, or U. S. operators whose drill- 
ing activities are far removed from the 











cause it provides a positive, convenient 
grip on the insulator. 

Holds small rods upright and away 
from contact with work because corners 
of “mitt-grip” collar keep holder from 
rolling. 

Collar remains cooler than cap—mak- 
ing rod change comfortable. 

Martin Wells improved Stubby model 
is available through principal Jocal dis- 
tributors, and nationally by Air Reduc- 
tion. Home office is at 5886 Compton 
Avenue, Los Angeles 1, California. 


(6) Fire extinguisher 


A new fast-acting portable fire ex- 
tinguisher is announced by American- 
LaF rance-Foamite Corporation of EI- 
mira, New York. It is the Alfite Speedex, 
made in 3 different sizes, Models 15, 10, 
and 4, and uses carbon dioxide as the 
fire extinguishing agent. The numbers 
indicate the pound capacity. of the gas. 

This new unit is engineered to ex- 
tinguish more speedily small oil or elec- 
trical fires, with no loss of the important 
extinguishing gas on anything but the 
fire itself. 

The Speedex operating valve lever is 
directly above the carrying handle. It 
can be instantly opened by the pressure 
of the hand grip and as quickly closed 


source of supply and at points where 
service men and shop facilities are not 
readily available. 

This bit, referred to as “export model,” 
is designed to simplify and remove pos- 
sibility of error in blade replacement. 
In the 2-blade type positive correct loca- 
tion of blades has been accomplished by 
the drilling of a locating hole in the cen- 
ter or axis of the blades, and a locating 
pin in the blade slot of the bit head. The 

locating hole and 








left: 2-way head. 
Note locating pin. 
Above: 2-way blade.: 
Note locating hole. 
Right: Blade in head 
ready to weld. 
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| 2-way bit ready to 
] run. 


ae ates hee 


4 ik gg ee pee te 
w z aide Se accel 





tA ae 
ih i all 9 













3-way Hunt welded- 
in blade bit, ready 
to run. 
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pin are not required 
in the 3-blade type 
~ bit because this type 
_ blade cannot be 
- moved laterally and 
can only be placed 
in the head in the 
proper position. The 
operator’s crew can 
now replace blades 
in the field without 
the use of jigs, fix- 
tures, or gages. No 
drilling edge grind- 
ingisnecessary. The 
grinding, to insure 
blades that are 
, sharp and to gage, 
as well as the set- 
ting of inserts and 
hard facing, are 
. done: by the manu- 
facturer. All the 
user has to do is 
place the blade in 
_ the bit and weld. 
' The bit is sup- 
© plied in sizes 5-in. to 
* 25-in., with any con- 
4 nection desired. 
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by releasing the hand pressure while op. 
erator is maneuvering his position, 
For continuous operation the D-yoke 











ring is slipped over the operating lever 
while it is depressed. 

All models are approved by Under- 
writers’ and Factory Mutual Labora- 
tories. Models 4 and 15 also carry the 
approval of the U.S. Coast Guard. 





(7) Pressure gage tester 


A new multi-purpose pressure gage 
tester developed by Mansfield and Green, 
Cleveland, Ohio, combines in a single 
unit a pressure gage tester that can be 
used with equal facility for bench testing 
and for portable testing in the field. On 
bench testing, the unit can be used with 
test gages or with a dead weight attach- 
ment. 

A unique but simple doubly sealed 
check valve completely eliminates leak- 
age and loss of pressure even with grit 
in the system, whether using oil or water 
and for pressures up to 10,000 Ib. per 
sq. in. . ‘ 

Principal uses of the testing unit @ 
clude testing and repairing of pressure 
gages and instruments, the setting of Te 
lief or other pressure actuated valves, 
and general hydrostatic testing. 
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SECURITY ENGINEERING CO., INC. 


MAIN OFFICE & PLANT, WHITTIER, CALIFORNIA 
MIDCONTINENT, 1053 MELLIE ESPERSON BLDG., HOUSTON, TEXAS 
EXPORT, 420 LEXINGTON AVE., NEW YORK CITY. 


Dallas, Odessa, Tex.; Oklahoma City, Okla.; Centralia, III.; Casper, Cody, Wyo.; Bakersfield, 
Avenal, Ventura, Rio Vista, Santa Maria, Calif. 
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(8) Drilling unit 


General Motors’ 2-cycle, multiple 
diesel engine units, product of the De- 
troit Diesel Engine Division of General 
Motors, and operated by the Lee Drilling 
Company, Tulsa, Oklahoma, have just 
completed their first well in west Texas, 
drilling Stanolind Oil and Gas Com- 
pany’s Bryant Link No. 1 in Andrews 
County. They are now drilling a wild- 
cat well northwest of Hobbs, New Mex- 
1co. 

The engines used were two General 
Motors TWIN 6-71 units, rated for con- 
tinuous service at 260 hp. each. The rig 
consists of an Emsco H-46 steam draw- 
works, converted by means of a Lucey 
reverse countershaft to internal-combus- 
tion engine drives. This drawworks em- 
bodies only one rotary table speed, 
which imposes severe ‘operating condi- 
tions on the engines, as all rotary table 
speed variations can be made only by 
changing engine speeds. This limitation 
of the steam drawworks provided ample 
demonstration that these diesel engines 
will operate satisfactorily over an ex- 


tremely wide range of speeds, the manu- 
facturer points out. The two General 
Motors units were compounded by 
means of V-belt drives so that one engine 
could drive the drawworks and rotary 
table and one the mud pump, or, they 
could be compounded for hoisting. A 
7%4-in. by 18-in. “Oilwell” mud pump 
‘and a 21-in. “Oilwell” rotary table com. 
pleted the major items of equipment. 
Each General Motors 6-71 TWIN unit 
consists of two 6-cylinder 414-in. by 5-in. 
2-cycle engines, mounted together on a 
gear box, whose output shaft has a speed 
of 900 r.p.m. at 1600 r.p.m. engine speed. 
The engines are so designed that they 
can be assembled into a very compact, 
light-weight unit, with all working parts 
and accessories on the outside of the unit 
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Two GM 6-71 units operating in West Texas field. 


where they can be easily inspected or 
adjusted when necessary. The weight ot 
each 6-71 TWIN unit, rated for contin- 
uous service at 260 hp. at 1600 r.p.m., is 
only 5300 Ib., or less than 20 Ib. per hp. 
continuous rating. 

The well-known General Motors unit 
type injectors are used in these engines. 
These injectors, which also meter the 
fuel, fit in the cylinder head of the en- 
gine and can be removed quickly and re- 
placed as a unit when necessary. No sep- 
arate fuel injection pump is required, as 
these unit injectors both meter the fuel 
and inject the fuel into the combustion 
chamber at the proper time in the cycle. 

The exhaust gases are scavenged by a 
change of air that is forced into the 
cylinder by means of a Roots type blow- 
er. This air thoroughly sweeps out all 
burnt gases through two exhaust valves 
situated in the cylinder head, and helps 
cool the internal parts of the engine, 
especially the exhaust valves. At the be- 
ginning of the compression stroke, there- 
fore, each cylinder is filled with fresh 
clean air, which insures highly efficient 
combustion. 





i ‘ - — 


The driller controls the engine speed 
by means of a hand throttle wheel con- 
veniently placed. The engines are pro- 
tected by an overspeed governor. 

Following are some of the statistics on 
the well: 

Total depth, 7187 ft.; total hours, each 
engine, 1861; total fuel used, 18,973 
gal.; total lube oil used, 161 gal.; num- 
ber of fishing jobs, 15; number of rock 
bits used, 54; casing schedule, 1234-in., 
250 ft.; 85%-in., 4000 ft., and 5%-in., 
6830 ft. 
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(9) Small engine 


A 5-hp. all-purpose air-cooled engin, 
that embodies principles that are ne, 
in small] engine design and manufacty,. 
ing, has been announced by Kinner \y, 
tors, Inc., Glendale, California. 

Called the “Busy Bee,” the Kinne 
model AB-3 is an air-cooled, 4-cycle, |, 
head engine rated 5 hp. at 2600 rpm, 
but develops 6 hp. at 3250 r.p.m. Th 
single cylinder is horizontal and detach. 
able, making maintenance easier, Boy 
is 234 in., stroke 3 in., displacement 173 
cu. in. The entire unit requires only 24 
cu. ft. of space. 

The “Busy Bee” is said to be the jj 
est engine on the market in its hy 
power class. This is due to alumi 
alloy used in crankcase, piston, 














and crankcase and rear cover. Light 
weight of the unit provides improve 
cooling and is attractive to equipment 
manufacturers who are building port 
able units. Power take-off shaft is of 1 in. 
diameter, and rotates counterclockwise 
facing the shaft. 

Torque curve on the engine is prac. 
tically flat, demonstrating its ability to 
“lug” under heaviest load conditions 
Bearing surfaces are large, with bear 
ing pressures kept low. Full pressure 
lubrication is supplied by a positive, high 
pressure oil pump. All bearings ar 
hardened to give longer wear. 





(10) Square frame welder 


Providing larger capacity in a squatt 
frame welder, P&H engineers have it 
troduced the new Model WA-300, whieh 
has a WSR (welding service range) 
rating of from 60 to 375 amp. Retait 
ing the simple, compact design of the 
smaller square frame welders, the larg: 
model also retains the two-part construc 
tion, single heat control, visual curretl 
calibration, and adaptability to parall 
operation where higher amperage is 
sired. 

Appearing for the ‘first time in the 
Model WA-300 are such new feat 
as weatherproof construction, polatil 
reversing switch, and removable staltt 
plus overload protection both for 0 
tacts and for the new low-voltage m# 
netic starter, according to the 
turer, Harnischfeger Corporation, elt 
ing Division, Milwaukee, Wis. 
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_ pressure HE HUNT Wire Line Core Barrel is espe- 
itive, high 7 . : F 
rings cially adapted to service outside the United 


States because manufacturer's service men are 
iii not always available, and this barrel’s simplicity 
1 a square permits repair or replacement right on the job 


Riye 4 by field crew. It has less parts and threaded con- 
, whic ‘ ; . 
e range) nections than any other wire line barrel . . . there- 


ae fore less trouble to keep in continuous operation. 


“the larg Specify, especially for export, the Hunt Wire 


L construc m 
al curret Line Barrel that so many U. S. operators have 
0 parallel 
age is de 








made standard coring equipment. 
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"pala HUNT TOOL COMPANY 


€ me" FIELD SHOPS: Houston, Bay City, Corpus Christi, Jennings, Harvey, Casper 
1 for 


tage mag EXPORT: Hunt Export Company, 19 Rector St., N. Y. C. 
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FOR THE DEFENSE OF DEMOCRACY 
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Imitated but never duplicated, the France 
ring is manufactured in three sections. The- 
contacting faces form the lines of an equi- 
lateral triangle. As the ring is expanded or 
contracted, the sections must move in or 
out radially equal distances from the cen- 
ter of the rod to which the ring is fitted. 
This fundamental mechanical principle ac- 
counts for the efficiency, trouble-free per- 
formance and extra-long life of France 
Metal Packing. 


After years of service, when the rings have 
become worn to such an extent that the 
sections nearly butt together, further years 
of additional service can be obtained by 
cutting off the narrow points of the three 
sections where they form a part of the 
inner circumference of the ring. The spring 
then requires adjustment so that the sec- 
tions are held to the rod with a slight 


tension. 


For installation in engines, pumps and 
compressors—under all conditions of serv- 
ice, France Full-floating Metal Packing 
means true economy in the 
long run. 

Permit France Engineers 
to analyze your packing 
requirements. 

aupeavel Write for Catalog M-3 
Satisfaction 


Guaranteed D4 
THE FRANCE PACKING COMPANY 


Tacony ~ Philadelphia 35 Penna. 
Mid-Continent Representative: 
MR. J. M. FULLER, 3725 West 7th Street 
FORT WORTH, TEXAS | 





Original _ 
FRANCE 


METAL PACKING 
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(11) Air foam smothers tank fire 


The effectiveness of newly developed 
fire fighting equipment was demon- 
strated recently before. naval, military, 
and government officials when a 93-ft. 
tank of flaming crude oil that had 
reached a temperature exceeding 


- 2000°F. was extinguished in exactly 4 


min. 24% sec. The event took place at the 
Moorhead tank farm of the Standard Oil 
Company of Ohio near Findlay, Ohio. 
The record-breaking result was accom- 
plished by air foam developed by the 
Pyrene Development Corporation of 
Newark, New Jersey. 


where air was introduced into the mj, 
ture of water and compound. Used jy 
proportions of one part of foam cop. 
pound to approximately 20 parts 9 
water, the mixture expanded to aboy 
320 gal. of foam per gal. of compound, 
Pouring from the applicators installe 
at the top of the tank, the foam flowed 
down the inside of the tank shell t 
spread in a thick blanket over the sy. 
face of the oil and smothered the flames, 

R. T. Henderson, in charge of safety 
for the Standard Oil Company of Ohio, 








A layer of foam completely blankets the crude. 


Crude oil was pumped into the tank, 
a torch was applied and, in about 30 sec., 
heat recording instruments showed that 
the temperature had risen to more than 
2000°F. The blaze was permitted to 
build up for nearly 4 min., then air foam 
was pumped into the tank at a rate of 
about 15,000 gal. per min. from the ap- 
plicators of a new auto-induction sys- 
tem developed by Pyrene. The fire was 
promptly controlled, and, at the end of 
4 min. 2% sec. was officially declared 
out. 

The foam compound was contained in 
55-gal. steel drums, from which suction 
lines fed into water pipes. These: pipes 
carried the foam compound to foam 
makers on the outside of the oil tank, 


supervised the tests. Among those in at- 
tendance were representatives of the 
Provost Marshal General’s Office, the 
Engineer Board, Army Air Corps, Bu- 
reau of Ships, Bureau of Yards and 
Docks, Bureau of Aeronautics, Coast 
Guard Port Security, the Rubber Re- 
serve Corporation, the Petroleum Ad- 
ministration for War, and officials of @ 
number of oil, rubber, chemical, and 
insurance companies. 

The equipment and compound that 
made possible the control of fires such 
as those set at the Moorhead tank farm 
can be used to protect flammable liquid 
hazards in a variety of industries, ac 
cording to C. G, Durfee, president of t 
Pyrene Development Corporation. 
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Wuerever oil field drilling equip- 
ment is in use, you will find that 
Emsco products stand out because 
of the long life and superior per- 
formance built into them. For ex- 
ample, let’s look at Emsco Crown 
and Traveling Blocks. 


In the design of these blocks, sub- 
stantial savings in weight have been 
accomplished. Yet, because of pat- 


EMSCO DERRICK & EQUIPMENT COMPANY 
Houston, Texas * LOS ANGELES, CALIF. * DALLAS, TEXAS 
Distributors: 

Continental United States except California, Oregon and Wash- 
ington... THE CONTINENTAL SUPPLY COMPANY, Dallas, 
* California, Oregon and Washington . .. EMSCO DERRICK 

& EquipMeNT CoMPANY, Los Angeles, Calif. « Export and 
Canada... THE CONTINENTAL SUPPLY Co., INC., New 

York, N.Y. « © Western Canada ...THE TURNER VALLEY SUPPLY 

Co., Lrp., Calgary, Alberta, Canada 
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ented features, the dropping speed the shaft. This construction results 
of an empty Emsco Traveling Block in a-safe, strong, narrow block. 
is faster than blocks of conventional These are only a few of the char- 
design. The sheave bearing design acteristics which make 

was developed to take care of the Emsco Crown and Trav- Be 
end thrust, each sheave and bearing eling Blocks desirable for 

being independently mounted on all sited a Po hel 
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PERMANENT 
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ROBINSON 


LIMIT 
PLUGS 


The superiority 








of Robinson 
products is re- 
flected in our 
LIMIT PLUG— 


built with ample 








water courses to 












withstand high 





pressures—and 





constructed to ac- 











commodate large 





expansions...plus 





these features: 












@ Cypress wood 
construction 














@ Cast-iron 
guide weight 








@ Uniform pres- 





sure packs 
and solidifies 
sidewall 











P. O. Box 1408 
TULSA, OKLAHOMA 


Factory: Coffeyville, Kansas 
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(12) Technique for enlarging storage tanks 


A new method whereby liquid storage 
tanks may for the first time be en- 
larged to as much as twice initial size 
without dismantling the original struc- 
ture has been developed by the Stacey 
Bros. Gas Construction Company, Cin- 
cinnati, one of the Dresser Industries. 

The old tank is literally boosted to 
new capacity height as new rings are 
added to the base by a patented process 
that makes use of virtually all the origi- 
nal structure in assembled form. Such 
reuse, along with the utilization of the 
original foundation and the minimum 
dislocation of connections, contributes 


FIGURE A © 
DETAILS; 
OF TANK 


PREPARED 
SOR RAISING 


much to the economy of the process as 
well as to the speed with which a job 
may be completed. 

Providing for the first time an alter- 
native to new tank construction to in- 
crease storage capacity, the Stacey Bros. 
method will be particularly useful where 
facilities are crowded and there is room 
only for expansion upward. 

As much as 100 per cent additional 
capacity may be added by Stacey men, 








who cut the existing tank shell 
base, add new radial plates, and § 
a new shell around the old structy 
give the desired height. Water is. 
run into the tank up to the new 
level, so that compressed air may 
introduced to float the old cover 
up to the new level. Various cor 
hold the tank steady and level to 1/ 
while 4-in. filler plates are inserted 
tween the shells, and the two units: 
tack welded in place. 

When air pressure is released, and 
water drained from the tank, the 
shell sections and fillers are comp 






























seal welded on the outside. Inside, the 
old shell is trimmed and welded at in- 
tervals around its circumference, and 
the enlarged tank is ready for connec- 
tions and service. 

Originally developed to obtain better 
buoyancy control of petroleum storage 
tanks in areas subject to flood, the new 
method can be used to build up tanks 
having either umbrella type roofs, or 
roofs supported by center columns. 





(13) Fin Fan cooling unit 
Cooling sections employing the highly 
efficient K-fin tube construction are cool- 
ed by forced draft fed by air from the 
cooler layer-at ground level and sup- 
plied by fans with variable pitch blades 
and with variable speed drive. Vertical 
air flow against static head assures even 
air distribution over cooling surfaces. 
Fin Fan units are designed for pressures 








THE PETROLEUM ENGINEER, June, 1945 


to 5000 lb. per sq. in. and temperatures 
to 1500°F. Coils are placed to provide 
sufficient static head for pump suction. 
Tubes can be removed and replaced 
quickly and all mechanical equipment 
is readily accessible from the ground. 
The Fin Fan unit embodies the combined 
experience and engineering skill of The 
Griscom-Russell Company and The 
Fluor Corporation, Ltd. 
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=| Mi Callough 


GUN PERFORATORS 
PUT THE SHOTS WHERE OTHER McCULLOUGH ADVANTAGES 


® Great Variety of Gun Perforators — 
YOU WANT THEM more than 30 different types and sizes. 
One to fit your job! © Complete Range 


. ° of Projectile Sizes. © Greater Penetra- 
The McCullough Gun Perforator will give ion — Calnaaiiiive Seid. tats enaia Oh 


you a better job . . . firing all shots simul- ° Accurate Depth Measurements. 
® Accurate Spacing of Perforations. 


taneously while the gun is at rest in the exact © Experienced Field Service Men. 
© Up-to-the-Minute Equipment. 






location you want. It stands to reason — and 
is proved in practice — McCullough puts the 
shots where they count! 


Ask Your Nearest McCullough Service Man 


SERVICE LOCATIONS 


McCULLOUGH TOOL COMPANY .. . 5820 South Alcmeda Street, Los Angeles 11, Californie 
Export Office: 30 Rockefeller Plaza, New York 20, N.Y 














HOUSTON, TEXAS (o}e] 337 Vans 273) NEW IBERIA, LA SEMINOLE, OKLA VENTURA, CALIF 
WICHITA FALLS, TEXAS TYLER, TEXAS SHREVEPORT, LA LAUREL, MISSISSIPPI BAKERSFIELD, CALIF 
vAlea te) if Wni > ¢ %) McALLEN, TEXAS HOUMA, LA CASPER, WYO AVENAL, CALIF 
CORPUS CHRISTI, TEXAS ALICE. TEXAS LAKE CHARLES, LA LOS ANGELES. CALIF SACRAMENTO, CALIF 
GEO. WEST, TEXAS MAGNOLIA, ARK OKLAHOMA CITY, OKLA 
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WOM /ASK YOU 


am the proper person to 
do this sort of work? I do 


not! 
@ In fact, I am just about 
as efficient at this as the 
average sand pump or. 
clean-out bailer is at clean- 
ing out an oil well. 
® Confidentially, if you 
want a real clean-out tool 
go to your nearest supply 
store and order the 
tops among all 


“THE MIDCO 
BAILER” 


@ Every individual fea- 
ture eof the MIDCO con- 
tributes in some degree 
te the almest unbeliev- 
able results obtained. 
e@Large volume of sales 
in beth Domestic and 
Foreign fields permits 
maintenance of price 
cempetitive with any 
clean-out tool. 

@ Distributers leeated 
im practically all fields 
make replacement parts 
readily available. 

@ G-TYPE has solid steel 
plunger reod—exception- 
ally sturdy construction 
throughout. 

Standard cable tool 
pin permits Jars and 
Sinker te be run above 
pump, eliminating fish- 
ing jobs. 

e@ F-5 TYPE has patent- 
ed plunger construction 
te assure. highest pos- 
sible efficiency in this 
type of pump. 
PATENT No. 2061486 
2090055 

































— 2090209 
2176231 — 2187042 

Other Patents Pending 

TYPE-G TYPE F-5 


ae 














For additional infor 
COMPOSIT CATALOG, Pc 


Beeleiiitane 


Coll, w r write 


03 Bi 
MIDCO ™: 
BAILER CO. 


1006 - 1012 S.E. 29th STREET 





TELEPHONE 7-8586 
OKLAHOMA CITY 


BOX 1542 
- OKLAHOMA 
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(14) Surge pump 

Distribution of the Baldwin-Dresser 
Surge Pump has been announced by the 
Dresser Manufacturing Division of Brad- 
ford, Pennsylvania, one of the Dresser 
Industries. The efficiency and ease of 
operation of the pump have been proved 
by field tests over a period of several 
years, the manufacturer states. 

Depending on field conditions, gas 
pressure, and well depth, field tests have 
shown that the 34-in. size of the B-D 
Surge Pump can easily handle 30 to 40 
bbl. of water per day; the 1-in. size has 


GAS VALVE 
OPEN - 





“BALL VALVE 
- CLOSED 





The spring is shown compressed by the weight 
of the column and the gas valve open. When 
liquid in the celumn is sufficiently aerated, 
the spring expands closing the gas valve. 
The ball valve at the bottom then opens per- 
mitting the entry of more liquid. 


a capacity of 80 to 100 barrels, whereas 
the 2-in. size can raise as much as 600 
bbl. a day. ; 

Operation is simple and entirely auto- 
matic. To start the B-D Surge Pump 
requires only the opening of a small 
valve at the wellhead; closing the valve, 
stops it. Referring to the accompanying 
illustration, it can be seen that when the 
gas valve is open, the water inlet at the 
bottom is closed. Gas from the casing en- 


. ters the gas valve and utilizes the well- 


known principle of the aerated siphon in 
step with a surge recurrently induced in 
the siphon line. Pressure in the column 
is reduced, expansion of the spring closes 


~ sults in an even distribution of pull over 
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the gas valve, the ball valve opens, 
more liquid is admitted. This cyele ; 
peats many times per minute, the 
ber being dependent on well depth anj 
gas pressure. The gas flow is interruptej 
at the start of each liquid ‘surge, The 
surge is trapped at its maximum hei 
and at that instant the gas inlet ig xp 
opened. 
By limiting the period of gas flow ipp 
the siphon tubing to the moment a ms 
mum column of liquid is trapped in. 
tube above the Baldwin-Dresser Sy 
Pump, the velocity of the gas flow is 
tarded. This increases lifting effic 
by reducing frictional resistance 
tween the fluid and tube. The lower 
velocity further increases efficiency 
allowing more time for greater isothe 
ic expansion of the gas before it fi 
escapes from the siphon line. , 
This simple, yet efficient, surge py 
operates at a remarkably low gas jj 
ratio. The low ratio is uniform, show 
almost no change as the liquid ley 
the well falls. Field tests have show 
ratios as low as 127 cu. ft. of gas p 
bbl. of salt water pumped from a % 
well. ie. 
The B-D Surge Pump, maintains lift. 
ing efficiency without lowering the si 
line as the liquid level falls, thereby per. 
mitting installation at a much highe 
point in the siphon line (as high as one 
fifth of total well depth) than the gas 
inlet ports of an ordinary siphon installa- 
tion, according to the manufacturer. 
Made entirely of acid-resisting bronze, 
the few moving parts are enclosed in a 
working barrel that is connected into the 
siphon line. There are no sucker rods, 


cables, or other moving connections to 
the wellhead. 














(15) Wire belt hooks 


The Bristol Company, Mill Supply Di- 
vision, Waterbury 91, Connecticut, re- 
cently announced the addition of a line 
of hinged-type wire belt hooks, known 
as Bristol’s Belt Hooks, to its line of belt 
lacing products. The new hooks are de- 
signed for joining all types of flat belt- 
ing, including leather, fabric, rubber, 
and balata belts. Various sizes are offer- 
ed to take care of belts up to 3 in. thick. 

A new method of mounting the hooks 
in the spacer card makes it possible to 
leave the card in place in the lacing ma- 
chine during the lacing operation. The 
hooks, are thus held in accurate align- 
ment until the hook points pierce the 
belt. It is not until after the lacing opera- 
tion has been completed that the card is 
removed. This method of carding insures 
a uniform spacing of the hooks and re- 


the width of the belt. 

The hooks are designed in such a way 
as to enter the belt in two rows with 
each opposite point passing into the belt 
in alternate rows. The purpose of this 
arrangement is to eliminate interference 
between opposite hook points as they 
are pressed into place and also to dis- 
tribute the grip on the end of the belt 
over a greater area. 


LEADERSHIP 
FOR 70YEARSIN CHAINS 
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CHAINS o 


@ 13,000 ft. is the contract depth 
of this Diesel-electric job in a 
Texas coastal field. It’s 3,000 ft. 
below previous depths; 5,000 ft. 
below present production here. It’s 
virgin exploration, for the field, but 
not for the operator ... nor the 
equipment. It’s routine for them. 

Take the chain, for example. It’s 
Link-Belt 3125 HYPER double, 
the well known short pitch rotary 
chain that’s engineered and pre- 
cision-built to give the strength, 
durability and safety factor neces- 
sary for today’s extreme drilling 
depths. Years of drilling under ab- 
normal conditions prove it will 
withstand with ease the high speeds 
and heavy loads encountered. It’s 
one of Link-Belt’s numerous heavy- 
duty rotary class chains .. . one of 
the results of Link-Belt’s 70 years 
of chain development .. . one of 
the reasons for Link-Belt Jeader- 
ship in chain. 

LINK-BELT COMPANY 


Indianapolis 6, Dallas 1, Houston 2, 
Los Angeles 33, Kansas City 6, Mo., 
New York 7, Toronto 8. 
Distributors in all fields. 


Also manufacturers of silent chain drives, 
roller chains, ball and roller bearings, and 
other transmission equipment, mud screens 


OL Of 
\) » 


~. a Type for Every 
L INDUSTRY SERVICE 





MACHINERY and EQUIPMENT 





(16) Tool joint 


An improved 23%-in. internal upset 
tool joint, developed by the George E. 
Failing Supply Company, Enid, Okla- 
homa, and Houston, Texas, for geophys- 
ical drilling where 
the outside diameter 
must be held to a 
minimum for small 
holes, has been an- 
nounced by E. L. 
Alexander, chief en- 
gineer for the com- 
pany. 

The improved 
joint permits a larg- 
er stream of water 
to flow through the 
drill pipe without 
a resulting decrease 
in pressure. 

Particular atten- 
tion was given in the 
design to produce a 
joint that could be 
“made up” or “bro- 
ken out” easily so 
these operations 
could continue to be 
done by hand as is 
the common practice 
in exploration drill- 
ing. 

Another impor- 
tant feature is the 
modified V-thread in 
combination with a new taper angle, 
which makes stabbing easier, because 
it will not hang or .cross-thread. 

These new joints are in production 
and are available to the trade subject to 
priority regulations. 
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(17) Chasers and holders 


Landis Machine Company, Waynes- 
boro, Pennsylvania, manufacturers of 
thread cutting die heads and thread cut- 
ting machines has developed a new chas- 
er and chaser holder combination that 
not only simplifies interchanging of chas. 
ers but also imparts greater rigidity and 
strength to the combination to assure 
finer thread accuracy, according to the 
manufacturer. 

The new Lanrac chaser and holders, 
as the name implies, employ a rack 
tooth arrangement to locate quickly the 
chaser in its approximate position. The 
chaser has rack teeth milled for its full 
length on the off-set seating surface, and 
likewise rack teeth are milled on the 
chaser clamp at the end nearest the 
chaser cutting edge. When interchang- 
ing chasers, the chaser is placed on the 
holder in its approximate position and 
clamped lightly. An adjusting screw that 
engages the back end of the chaser 
clamp is then employed to advance the 
chaser and chaser clamp as a unit to 
the exact position. Elongated slots in the 
chaser clamp permit sufficient lateral 
movement of the clamp slightly greater 
than the pitch of the rack. 

Heretofore a plain clamp has been 
employed to engage the dovetail seating 
surface of the chaser, the chaser being 
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backed up by an adjusting screw so sit- 


‘uated in a tapped hole in the chaser hold- 


er as to engage the corner of the chaser 
at the back seating surface. This ar- 
rangement made it necessary to back up 
the adjusting screw as much as 21% or 
3 in., on some sizes of heads, when a long 
chaser was used to replace-a short dull 
chaser. With the new clamping arrange- 
ment it is not necessary to adjust the 
screw more than two or three turns’ at 
any time thus saving considerable time 
in interchanging chasers. 

In addition to permitting quicker in- 
terchange of chasers the Lanrac holders 
and chasers provide finer accuracy and 
greater strength, for the chaser has ap- 
proximately 40 per cent increased base 
seating surface and the elimination of 
the tapped hole increases the thickness 
of the holder from its base to the base 
seating surface of the chaser without in- 
creasing the overall thickness. Further- 
more, the elimination of the open tapped 
hole makes for easier cleaning of the 
holders when changing chasers and pre- 
vents the accumulation of chips and dirt 
under the clamping surfaces. 

Lanrac chasers can be used with old 
type chaser holders, without the use of 
the Lanrac type clamp. All new Landis 
die heads employing standard chasers 
15/16 in. and wider will eventually be 
equipped with this new chaser holder 
and chaser combination on which pat- 
ents have been granted. 





(18) All-green rope 


Wire rope that is entirely covered with 
a green-colored lubricant has recently 
been announced by the American Chain 
and Cable Company, Bridgeport, Con- 
necticut, for its two wire rope divi- 
sions, the American Cable Division and 
the Hazard Wire Rope Division. Only 
the highest grade rope (preformed of 
improved plow steel) will be so lubri- 
cated. The company’s non-preformed 
ropes made of improved plow steel will 
continue to be identified by a single 
green stand. 

American Chain and Cable has long 
identified its ropes made of improved 
plow steel with a single green-colored 
strand. Emerald-green having been 
adopted as the ACCO color, American 
Chain and Cable established a formula 
for a lubricant colored green for use as 
its identifying strand. 

American Chain and Cable’s “Green- 
Lube” has high viscosity and remark- 
able capacity for adhesion to the sur- 
faces of the wires. It has a grease-like 
consistency at normal temperatures and 
is applied hot and in a molten state by 
the pressure method, which not only as- 
sures complete coverage of every wire 
but the filling or “stuffing” of the voids 








BUY WAR BONDS 


















between wires, it is asserted. Thus j, 
better protects the wires, enables them 
to adjust themselves more easily, a4. 
heres to the wires longer and thereby de. 
velops longer rope wear, the manufa, 
turer states. 









(19) Thin-wall tubing 


The problem of manufacturers for the 
postwar era is to find applications fo 
wartime developments. A typical ey. 
ample is a new ultra-thin-wall seamless 
tubing announced recently by North 
American Philips Company, 100 Eas 
42nd Street, New York, New York, 

While working on important material 
for the armed forces, engineers in the 
company’s wire division accidentally 
learned how to produce seamless tubing 
of various diameters with walls of only 
0.0001 to 0.001 in. thickness. 

The ultra-thin-wall tubing can be 
made of gold, silver, copper, nickel, 
chromium, and other metals. It is uni- 
form in thickness and is absolutely air. 
tight. 





(20) Ionization gage 


The Precision-Televac ultra vacuum 
gage, known as Type E-31, is the result 
of years of research to eliminate defici- 
encies usually associated with this type 
gage, according to the manufacturer, 
Precision Scientific Company. 

Electrical leakage is completely elimi- 
nated and, when used with a moderately 
high speed pumping system, this ioniza- 
tion gage actually outgasses itself, it is 
stated. Filament is protected before and 





during operation automatically in that 
current will not enter filament before 
pressure of 1 micron has been establish- 
ed and turns off automatically if pres 
sure rises above 1 micron. 

Gages are interchangeable without re 
calibration and guaranteed for 1000 hr. 
Standard E-31 ionization gage comes 
on scale at 0.4 micron (410 mm 
Hg). The ionization gage is used 
the Televac type “S” recorder. 
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CUMMING 


*  DIESEL?.. 


In making a decision on the diesel you'll want for your 
new rig, consider all the “‘angles” . . . the men who build 
it... use it... service it. 

More than 26 years of manufacturing experience de- 
voted wholly and exclusively to diesels are represented in 
the modern Cummins Dependable Diesel . . . your assur- 
ance of the most advanced design and construction. 

The list of Cummins Diesel owners includes many of 
the best-known and most successful drilling contractors 
and operators in the petroleum industry . . . your assur- 
ance that Cummins Diesels have long been doing the 
very job you want done. 

Cummins Dealers provide complete service facilities in 
every producing area. They know the engine and are 
equipped in every way to take care of it... your assur- 
ance that your Cummins Diesels will never be far from 
competent Cummins Service. 

Built by men who are diesel specialists . . . the choice of 
men who demand the best in power . . . backed by dealers 
who fully appreciate the importance of service . . . these 
are the reasons why Cummins Dependable Diesels are your 
most profitable investment in power. 

Cummins ENGINE Company, Inc., CotumBus, INDIANA 





SINCE 1998... PIONEER OF PROFITABLE POWER 
THROUGH HIGH SPEED DIESELS 
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(21) Safety controls for engines 


Penn Safety Controls for Engines is the title of Bulletin 
E-100B, published by the Penn Electric Switch Company, 
Goshen, Indiana. The bulletin is concerned with safety controls 
that protect engines from damage caused by failure of lubricat- 
ing oil pressure, overheated bearings, or cooling water failure. 
By warning of such conditions a relatively simple fault can be 
discovered and corrected before damage and serious delay in 
operation occur. 


(22) Welding ideas 


“101 Welding Ideas for Low-Cost Maintenance” has been re- 
issued by The Lincoln Electric Company, Cleveland, Ohio. In 
this latest issue the contents have been quite materially revised, 
although, as the title reveals, ideas for maintaining equipment 
by means of welding is still the main theme. 


(23) Fairbanks-Morse pumps 


Two new bulletins have been released by Fairbanks, Morse 
and Company. One describes the Figure 6920 oil lubricated tur- 
bine pump and is known as Publication AQB400. The other 
is about the low-lift large capacity line of pumps known as the 
Fairbanks-Morse Niagara Propeller Pumps. This bulletin is 
designated as AQB500.1. 

(24) Pressure welding pipe lines 


Amply illustrated and completely described in a recent bul- 
letin is the method of pressure welding pipe lines. The bulletin 
is published by Pressure Weld Company, 421 Niels Esperson 
Building, Houston, 2, Texas. 

(25) National Micro-chokes 


National Micro-chokes, manufactured by The National Sup- 
ply Company, Pittsburgh, Pennsylvania, are the subject of a 
new bulletin. Described and illustrated are the Type D and the 
Type E chokes. The Type D Micro-choke has its principal field 
of application on high pressure wells. It is constructed in a 
manner to permit conversion from an adjustable choke to a 
replaceable flow bean type. The Type E is generally supplied 
where an adjustable choke will be used throughout the life of 
the well and does not provide for replacement of the choke seat 
with a solid flow bean. 


(26) Jobs for war disabled 


Jobs for the War Disabled is the subject of a pamphlet pub- 
lished for free distribution by The American Veterans Associa- 
tion, 271 Madison Ave., New York, 16, New York. It deals with 
the placement of war disabled veterans in suitable jobs and 
specifically mentions the petroleum industry. 


(27) Metal-asbestes gaskets 


Condensed catalog-type folder offers construction details and 
specification data for Ajax spiral’ wound gaskets. These include 
boiler handhole, manhole, tubecap, and other boiler accessory 
gaskets; self-centering gaskets; flange gaskets with solid steel 
reinforcing ring; manhole gaskets with wire guide; pressure 
groups up to 3500 lb. per sq. in. The manufacturer is U. S. 
Gasket Company, 1754 Pierce Avenue, Camden, New Jersey. 
(28) Spectrometer for industrial research 


A new 8-page illustrated booklet describing the “Geiger- 
Counter Spectrometer For Industrial Research” has been an- 
nounced by North American Philips Company, Inc., 100 East 


42nd Street, New York. Written by H. Friedman of the Naval 


Research Laboratory for one of the trade magazines, the article 
has been reprinted in booklet form by permission of the Navy 
Department. “ 

The author discusées in detail the theory underlying X-ray 
powder diffraction, how the Norelco Spectrometer works, its 
performance and applications. Photos, diagrams, and curves 
are used to illustrate the text matter. Geiger-counter tubes, cir- 
cuits and losses are covered at some length by the author, and 
an explanation is given of the “flip-flop” counting action. 
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. Belt, has been published by the Chain Belt Company, Mil- 


(29) Non-magnetic manganese steel 


“Non-Magnetic Applications for Amsco Manganese Stee]” j, 
the title of a comprehensive work published on that subject; , 
32-page illustrated bulletin issued by the American Manganey 
Steel Division of American Brake Shoe Company, Chica, 
Heights, Illinois. 

Austenitic manganese steel is an inexpensive but very 
and tough material for castings that must be substantially nop. 
magnetic. Its permeability is so low that the attraction by; 
magnet is minute and generally is not detectable. 

Presented in this bulletin are studies with illustrations 9j 
typieal applications where non-magnetism and the ability to 
withstand shock and wear were equally vital factors in the selee. 
tion of manganese steel. These studies may point the way to the 
solution of many problems. The story of manganese steel and 
the company’s research facilities are also covered in Bulletiy 
1144-NM. 

(30) Valve bulletin 


An instructive manual designed to guide users of Nordstrom 
valves in the proper methods and routine of lubricating plu 
valves has been issued by Merco Nordstrom Valve Company, 
The bulletin illustrates each type of valve, revealing the opera. 
tion and gives plain, specific directions how to lubricate, when, 
and the type of lubricant best suited for specific services, 
Twenty-four groups of valve parts are illustrated so that the user 
may select replacements. Grease gun lubrication is also dis. 
cussed. The bulletin will serve as a convenient reference for 
servicemen, plant operators, and others responsible for efficient 
valve operation. . 


(31) Gas testing apparatus 


The Refinery Supply Company, Tulsa, Oklahoma, has avail. 
able a new catalog No. 30A on gas testing apparatus. It fully 
describes such equipment as recording gravitometer, gas gravity 
balances, dew-point tester, vapor pressure bomb, specific gravity 
bomb, dead weight testing instruments, pulsameter, etc., giving 
specifications and prices. 


(32) Rex chain belt 
Bulletin No. 461, a 4-page folder on Rex Table Top Chain 


waukee, 4, Wisconsin. The leaflet’ pictures and describes this 
new flat-top conveyor chain. It shows the outstanding points in 
construction. 


(33) Corrosion retarding units 


Baroid Sales Division of the National Lead Company, 830 
Ducommun Street, Los Angeles 12, California, has published 
a new booklet on “Electrolytic Corrosion Retarding Units.” 
This booklet describes in detail a practical and effective method 
of protection against electrolytic corrosion for pumping oil 
wells, oil field wash tanks, and other tubular installations. Also 
described are units for large non-tubular structures such as 
ships and storage tanks. Other factors, such as protection 
against internal and external corrosion, are also covered. 


(34) Rotary drilling hose 


Details of construction of each of its four lines of rotary 
drillers’ hose, together with a table showing comprehensive 
data on each, are contained in the new catalog section on the 
subject issued by The B. F. Goodrich Company, Akron, Ohio. 

Leader in the B. F. Goodrich line is the Super-Hipress, made 
with 9 plies of extra strong hose duck and 3 plies of metallic 
mesh tape at correct crossed angles to control pressure, te 
gether with a ply of solid round wire under the cover to pro 
vide additional resistance to crushing and kinking. Test pres 
sure on delivery is 5000 lb. per sq. in. a 

Other hose in the line include the Hi-Press, 4000 Ib. initial 
test pressure on delivery; the Akron, 2000 lb. per sq. in., and 
the Pinnacle, for shallow well drilling. 


(35) Instruments and controllers 


A handcome new booklet has been released by the Hays 
Corporation, Michigan City, Indiana, manufacturers of com 
bustion instruments and controls entitled “Hays Instruments 
and Controllers in Industry.” It features schematic drawings ® 
typical applications of instruments and controllers to the follow- 
ing industrial control problems: Pressure reducing, pressure 
relief or back pressure, rate of flow, turbine-driven compress! 















control, and control of speed, liquid level, and liquid density. 
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™ Petroleum 
Engineer’s 
CONTINUOUS TABLES 


A DAILY REFERENCE FOR OPERATING MEN 





INSTALLMENT NO. 96 


VALUABLE and regular feature of The Petroleum Engineer, the Continuous Tables, now in 

their seventh year of publication, were designed to save time and effort for the technician and 

the practical field or plant worker. The tables have proved one of the most popular and helpful 

departments of The Petroleum Engineer. Data are presented in the simplest form available with many 

types of information included that are best presented by curves or nomographs when three or more 
variables must be considered simultaneously. 

The Continuous Tables have developed as a result of suggestions for new tables, direct con- 
tributions, and improvements to existing tables by members of the petroleum and related industries, 
including manufacturing concerns, who are continually searching for practical information reduced 
by computation to tabular form readily applicable to mg! gery daily confronting them that might 
otherwise necessitate a more or less tedious calculation. These contributions and suggestions from the 
industry have resulted in a valuable exchange of information and data contributing to the progress 
of the industry as a whole. 

This index will be revised monthly. The index for installments 1-12, inclusive, will be found 
in the May, 1938, issue; 13-24, inclusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, 
issue; 37-48, inclusive, in the June, 1941, issue; 48-60, inclusive, in the June, 1942, issue; 61-72, 
inclusive, in the June, 1943, issue; 73-79, inclusive, in the January, 1944, issue; 80-82, inclusive, in the 
April, 1944, issue; 83-85, inclusive, in the July, 1944, issue; 86-88, inclusive, in the October, 1944, issue; 
89-91, inclusive, in the January, 1945, issue, and 92-94, inclusive, in the April, 1945, issue. 


INDEX TO TABLES 


Index No. Page Issue 
Gas-oil ratio conversion table oo cceceeveeeevevssees-+-.------(Sheet 3) P 501.76 275 May 
Gas-oil ratio conversion table ... sxecstabenui seate _.....(sheet 4) P 501.76 277 May 
Gas-oil ratio conversion table (sheet 5) P 501.76 209 June 
Gas-oil ratio conversion table _...-..-+--..(sheet 6) P 501.76 211 June 
Properties of flammable liquids, gases, and solids .... .... (sheet 1) P 600.11 279 May 
Properties of flammable liquids, gases, and solids _.. (sheet 2) P 600.11 283 May 
Properties of flammable liquids, gases, and solids (sheet 3) P 600.11 213 June 
Properties of flammable liquids, gases, and solids (sheet 4) P 600.11 215 June 
Properties of flammable liquids, gases, and solids (sheet 5) P 600.11 217 June 
Properties of flammable liquids, gases, and solids ; (sheet 6) P 600.11 219 June 
Relative discharging capacities of pipes... sounds o-esses-s----(sheet 1) P 622.002. 281 May 
Relative discharging capacities of pipes -.. sasesssnenseecnsenceecesencecere aes 2) P 622002. 285 May 
Pressure extension—orifice meter calculations .... (sheet 21-H) P 683.32 221 June 
Physical constants of hydrocarbons sbi daihitadiidetardladhii .P 771.001.J 273 May 


INDEX TO ADVERTISERS IN TABLES 


Page Issue Backing Table No. 


Darling Valve & Mfg. Co. (sheet 5) 218 June P 600.11 
Griscom-Russell Co. (sheet 3) 214 June P 600.11 
Hazard Wire Rope Division of American Chain & Cable Co., Inc. (sheet 5) 210 June P 501.76 
Hyatt Bearings Division, General Motors Corp. (sheet 21-H) 222 June P 683.32 
Nash Engineering Co. ....... —— _........ (sheet 6) 220 June P 600.11 
Toledo Pipe Threading Machine Co. _........... (sheet 4) 216 June P 600.11 
Whitney Chain & Mfg. Co. er a —————_ June P 501.76 
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Today’s military needs and tomorrow’s civilian requirements 
indicate that “the heat will be on” in the oil fields for years to 
come. Thus, the call is, more than ever, for equipment that’s built 
to “stay in there and take it”. . . to deliver long years of efficient, 
economical performance. 


That’s why you find more and more oil field machinery, like 
the widely-used Emsco Travelling Block shown on this page, 
equipped with Torrington Bearings specifically designed for high 
anti-friction capacity combined with economy of maintenance. 


In this particular application, those twin goals 
are achieved by the bearing’s ingenious but simple 
three-piece construction—separate inner and outer 
races and spacer plates. This enables the bearing 
to handle both radial loads and thrust pressures 
efficiently and dependably . . . and at the same time 
permits economical upkeep by reconditioning or 
replacing of individual worn elements. 

Your oil field machinery should deliver that kind 
of efficient, economical performance in the bus 
years ahead. Torrington’s Bantam Bearings Divi- 
sion will gladly work with your engineers to incor- 
porate those and other Torrington advantages into 
the equipment you design, build or operate. 
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Typical application of sturdy 
easily serviced Torrington Roller 
Bearings to Emsco Travelling 
Block. This is one of many Tor 
rington Bearing applications to 
THE TORRINGTON COMPANY - BANTAM BEARINGS DIVISION oil field machinery. 


SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 


STRAIGHT ROLLER + TAPERED ROLLER * NEEDLE - BALL 
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THE PETROLEUM ENGINEER'S ConTINUOUS TABLES (INSTALLMENT No. 96) P 501.76 
GAS-OIL RATIO CONVERSION TABLE 
| 
Yield Content Gas-oil ratio | Yield Content 
(cu. ft./bbl.) | (bbl./MMCF) MCF) (cu. ft./bbl.) | (bbl./MMCF) (gal./MCF) 
40.00 1.680 70,000 14.29 0.600 
38.46 1.615 71,000 14.09 0.592 
37.04 1.556 72,000 13.89 0.583 
35.71 1.500 73,000 | 13.70 0.575 
34.48 1.448 74,000 | 13.51 0.568 
33.33 1.400 75,000 13.33 0.560 
32.26 1.355 76,000 13.16 0.553 
31.25 1.313 77,000 ss 12.99 0.546 
30.30 1.273 78,000 12.82 0.539 
29.41 1.235 79,000 12.66 0.532 
28.57 1.200 80,000 | 12.50 0.525 
27.78 1.167 81,000 12.35 0.519 
27.03 1.135 82,000 12.20 0.512 
26.32 1.105 83,000 | 12.05 0.506 
25.64 1.077 84,000 11.91 0.500 
25.00 1.050 85,000 11.77 0.494 
24.39 1.024 86,000 11.63 0.488 
23.81 1.000 87,000 11.49 0.483 
23.26 0.977 88,000 11.36 0.477 
23.78 0.955 89,000 11.24 0.472 
22.22 0.933 90,000 11.11 0.467 
21.74 0.913 91,000 | 10.99 0.462 
21.28 0.894 92,000 | 10.87 0.457 
20.83 0.875 93,000 10.75 0.452 
20.41 0.857 94,000 10.64 0.447 
20.00 0.840 95,000 | 10.53 0.442 
19.61 0.824 96,000 10.42 0.438 
19.23 0.808 97,000 10.31 0.433 
18.87 0.793 98,000 10.20 0.429 
18.52 0.778 99,000 10.10 0.424 
18.18 0.764 100,000 10.00 0.420 
17.86 0.750 105,000 9.52 0.400 
17.54 0.737 110,000 9.09 0.382 
17.24 0.724 115,000 8.70 0.365 
16.95 712 120,000" 8.33 0.350 
16.67 700 125,000 8.00 0.336 
16.39 689 130,000 7.69 0.323 
16.13 677 135,000 7.41 0.311 
15.87 667 140,000 7.14 0.300 
15.63 ).656 145,000 6.90 0.290 
15.39 646 150,000 6.67 0.280 
15.15 636 155,000 6.45 0.271 
14.93 627 160,000 6.25 0. 263 
14.71 618 165,000 | 6.06 0.255 
14.49 609 170,000 | 5.88 0.247 








Example: 100,000 cu. ft./bbl.=10.00 bbl./million 


t.=0.420 gal./thousand cu. ft. 
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x~@ The nen{GREEN LUBE,, made 

to Hazard’s own specifications, 

clings to the wires better, thereby 

affording increased protection. Wires 

wear longer; the entire rope gives longer 

service. That is why every strand in 

LAY: SET Preformed I. P.S. is packed to the 

point where every void is completely filled 
with this superior lubricant. 


Here is the ultimate in wire rope perfection. 


..- Hazard LAY- SET Preformed made of Improved Plow SteeF 


.-.every strand of which is literally stuffed with our superior 
green lubricant ...the best of all rope made still better by 
the more adhesive green lubricant which coats every wire. 
Distributors in all important oil field centers 
Wilkes-Barre, Pa., Chicago, Pittsburgh, Houston, Wichita, San Francisco, Denver, Los Angeles 
HAZARD WIRE ROPE DIVISION 
AMERICAN CHAIN & CABLE 


In Business for Your Safety 
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GAS-OIL RATIO CONVERSION TABLE 





| Gas-oil ratio Yield | Content Gas-oil ratio Yield 
| (cu. ft./bbl.) (bbl./MMCF) | (gal./MCF) (cu. ft./bbl.) (bbl./MMCF) 


|__| 








175,000 be 0.240 | 500,000 


























5 2.00 
180,000 5.56 | 0.233 || 550,000 | 1.82 
185,000 5.41 | 0.227 || 600,000 | 1.67 
190,000 5.26 0.221 || 650,000 1.54 
195,000 5.13 | 0.215 |i 700,000 | 1.43 | 
| i} | 
200,000 | 5.00 0.210 || 750,000 | 1.33 
205,000 | 4.88 | 0.205 || 800,000 | 1.25 
210,000 | 4.76 0.200 | ~ 850,000 | 1.18 
215,000 4.65 0.195 || 900,000 | 1.11 
220,000 | 4.55 | 0.191 950,000 | 1.05 
| | | | 
225,000 4.44 | 0.187 || 1,000,000 1.00 | 
230,000 | 4.35 0.183 ' 1,100,000 0.91 | 
235,000 | 4.26 0.179 | 1,200,000 | 0.83 | 
240,000 | 4.17 0.175 || 1,300,000 | 0.77 | 
245,000 4.08 0.171 1,400,000 | 0.71 | 
250,000 | 4.00 0.168 || 1,500,000 0.67 | 
255,000 | 3.92 0.165 | 1,600,000 0.63 | 
| 260,000 3.85 0.162 1,700,000 0.59 | 
| 265,000 3.77 0.159 | 1,800,000 | 0.56 | 
| 270,000 3.70 0.156 || 1,900,000 | 0.63 || 
| 275,000 3.63 0.153 ° || 2,000,000 | 0.50 
280,000 3.57 0.150 || 2,100,000 | 0.48 
285,000 | 3.51 0.147 2,200,000 0.46 
290,000 | 3.45 0.145 || 2,300,000 | 0.44 
295,000 | 3.39 0.142 | 2,400,000 0.42 
mm 300,000 3.33 0.140 || 2,500,000 | 0.40 
wd 310,000 | 3.23 0.135 || 2,600,000 | 0.38 
ate 320,000 | 3.13 0.131 || 2,700,000 | 0.37 
d in 330,000 | 3.03 0.127 2,800,000 0.36 
filled 340,000 | 2.94 0.124 2,900,000 | 0.34 
350,000 | 2.86 0.120 || 3,000,000 | 0.33 
360,000 | 2.78 0.117 || 3,500,000 | 0.29 
370,000 | 2.70 | 0.114 || 4,000,000 | 0.25 
380,000 2.63 0.111 || 4,500,000 | 0.22 
390,000 2.56 0.108 5,000,000 | 0.20 
400,000 2.50 0.105 5,500,000 |. 0.18 
’ 410,000 2.44 0.102 || 6,000,000 0.17 
| 420,000 | 2.38 0.100 || 6,500,000 0.15 
430,000 | 2.33 0.098 || 7,000,000 0.14 
440,000 | 2.27 0.095 7,500,000 0.13 
450,000 | 2.22 0.093 || — 8,000,000 0.13 
460,000 2.17 0.091 || 8,500,000 | 0.12 
. MK 470,000 2.13 | 0.089 || 9,000,000 0.11 
480,000 | 2.08 0.088 || 9,500,000 0.11 
490,000 | 2.04 | 0.086 | 10,000,000 0.10 


2, 1945 








Content 
(gal./MCF) 


.084 
.076 
.070 
.065 
. 060 


.056 
.053 
. 049 
.047 
.044 


.042 
.038 
.035 
.032 
. 030 


.028 
.026 
.025 
.023 
.022 


.021 
.020 
.019 
.018 
.018 


.017 
.016 
.016 
.015 
.014 


.014 
.012 
.O11 
.009 
. 008 


.QO8 
007 
.006 
.006 
.006 


.005 
.005 
.005 
.004 
.004 








Example: 500,000 cu. ft./bbl.=2.00 bbl./million cu. ft.=0.084 gal./thousand cu. ft. 





a 
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_ WHITNEY 


1 Lol 
Oi (bly 


CHAIN 






Because of the incorporation of offset links at about 25-link 
intervals in Whitney Oil Field Assembly Chain, adjustments for 
wear and elongation may be easily made by the removal of one 
or more of the offset links. Thus, by the avoidance of mew 
link replacements, equal pitch is maintained in ai links. 


The combination of FIXED SHAFT CENTERS and 5 


ADJUSTABLE LENGTH RIVETED CHAIN provides 
added opportunity for ECONOMICAL. OPERATION. 


THE WHITNEY CHAIN & MFG. CO., HARTFORD 2, CONNECTICUT 
lt pays to specify WHITNEY CHAINS Distributed by 


THE CONTINENTAL SUPPLY COMPANY, Dallas, Texas . 
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Tue PETROLEUM ENGINEER’s CONTINUOUS TABLES (INSTALLMENT No. 96) P 600.11 
—_ : . SS — =4 
PROPERTIES OF FLAMMABLE LIQUIDS, GASES, AND SOLIDS 
Flash point, °F. Explosive limits, Suscepti- 
per cent by vol. | Auto- | bility to | Specifie | Vapor Suitable 
| l id ignition | sponta- | gravity | density | Melting} Boiling | Extin- 
Name Synonyms | Closed | Open temp., | neous | (water= | (air= | point, | point, | guishing 
cup | cup Lower | Upper . A heating 1.00) fF. . A agents 
Diamyl phenoxy ethanol...|............... in 300 | 0.959 | 9.6 -31 | 615 3 
Diamyl phthalate........ Ba Leche biek 245 | 340 on «bone | on; os 
TR esscssessnee-daesces 403 | me wrote 269 | .... 1,3 
Dibensyl ether........... does 275 | No 1.036 | 6.82 41 | 868 | 1,2,3 
eee eee } 77 No 0.769 | 4.48 i 286 | 3 
| 
NON 5 Sicis cisila an tvireessscancesesees 220 7x No 1.01 aoe LaA2 
Dibutyl phthalate-n...... 335 No | 1.045 9.58 690 1, 2,3 
Dibutyl phthalate-iso. .... Baa No 5 9.58 rer ye 
Dibutyl sebacate......... 353 | iy .936 isan ie bees 1,3 
Dibutyl tartrate-n........ 230 | | No | 1.098 9.03 72 650 1, 2,3 
o-Dichlorobenzene........ 165 | ed No | 1.325 | 5.07 2 354 i238 
Dichlorobenzene........ | 165 — No 1.458 5.07 127 345 1,3 
ichlorodifiluoromethane. .| Freon, F-12........... | non-flammable ' iPr ee No ee ee «ts! 4 ae eae 
Dichloro ethylene 1, 1..... Dichloro ethene 1, 1. . .| 57 | 5.6 | 13 856 No | 1.250 3.35 a * 98.6 1, 2,3 
Dichoro ethylene 1, 2..... Acetylene dichloride...| 43 | 9.7 12.8 aes No | _ 1.282 3.35 -113 141 1, 2,3 
| 
Dichloroethyl ether-sym...|... 131 | 185 696 No | 1.22 4.93 -58 ss | -1,3,3 
Dichloroisopropy! ether. . .|... weee | 185 ees No | 1.113 ‘Ke ee 369 1, 2,3 
1, 1 Dichloro, | | 
1 Nitro ethane......... | 168 | 1,405 4.97 | 255 1,3 
1, 1 Dichloro, | | 
RN A eae wat wa se 1.314 5.45 289 1,3 
Dichlorotetrafluoroethane..| F-114...... non-flammable | | No : ws | 38.5 
Dicyclohexylamine.......|............. 1 ae re _ 0.910 | 6.27 cece [tae 3 
ee Se eee eee a 220 1224 No 1.097 3.65 82 | 514 | @ 
NG co.) Sasa nleaen ean ne ess ooe <0 <0 BS oy 0.710 2.53 a2 134 | 3 
Mi) Diethylaminoethanol......}................ * 140 No 0.885 Aig? 322 | 3 
| Diethyl carbitol.......... Retail series 189 | No 0.908 | | 867 | 1,8 
} 
| Diethyl carbonate....... 77 No 0.977 | 4.07 | ~45 259 2,3 
Diethyl cellosolve. .... ; ‘ mail 95 | No 0.842 oe 2 ste 251 3 
Diethyl diphenyl urea.....|.... 302 . © aes ie ae te oo 1, 2,3 
Diethylene glycol.........|...... 255 290 | ages ff Ae No 1.119 3.66 21 472 1,3 
| Diethylene oxide.........} Dioxan €5 . ae * i - 1,035 3.03 50 214 3 
| Diethylene Triamine......|...... Peas 215 2a ee — 0.954 3.48 ones 404 1,3 
| Diethyl ether........... | Ether... -20 1.7 | 48.0 | 366 No 0.71 2.55 | -177 95 3 
Diethyl glycophthalate....|................ 343 ea a = ae ies opie 1,3 
Diethyl phthalate....0..)0.20 0.0000 243 | 305 ie 1.110 | 7.66 | ii2 | 676 | 1,23, 
iethyl selenide.......... Rkhes 2.5 | No 23 4.73 peed 226 Lae 
Diethyl sa'fate...........)...0.. 220 | .... | Ne 1.184 | 5.31 | -12 | 406 | 1,2,3 
Diglycol chlorohydrin... . . OM the cick dic ; 225 | co ae No 1.172 pans “eek 387 1,3 
Dimethoxy tetraglycol. . . Sicdulast Gh steauscas so ie 285 ede No 1.013 “ek abies 528 1,3 
Dimethyl aniline...... .. le aE S 145 170 | “700 No 0.956 | 4.17 36 379 | 1,2,3 
p-Dimethyl cyclohexane...} Hexahydroxylol.. . 52 tax No 0.77 3.86 -123 248 2,3 
Dimethyl ether...........] Methyl ether. . . -42 | No re 1.617 | -216 -l1 3 
Dimethyl glycophthalate. .}................ 369 No ~ 9.72 ten ay 1,3 
o-Dimethy! phthalate Se ee 295 325 No 1.189 6.49 a 540 1, 2, 3 
Dimethy] sulfate. . . Methy! sulfate. . 182 240 No 1.332 4.35 -16 370 1, 2,3 
Dimitro aniline-2, 4 tS Ae Pee 435 510 | 1.615 6.31 370 ; 1,3 
| | - 
Dinitro benzene. .........|.......... 302 rf 1.59 5.79 243 605 1,3 
Dinitro chlorobenzene.....|............. 382 405 | i 1.68 6.98 109 epee 1,3 
Dinitro Toluene-2, 4......|............ > ; No 1.52 6.27 158 572 1,3 
ES" Ge fae Je RRS 235 255 | No 1.041 | 5.31 158 491 1,3 
ee EL nee 307 | No 1.16 5.82 127 575 1,3 
Dipheny! methane... ..... | Ditane..... 266 ) ae 1.006 | 5.79 79 508 1, 2,3 
Dipheny! oxide........... | Dipheny! ether. 239 = es de No 1.073 5.86 81 500 1, 2,3 
Dipropylene glycol Es Scape s “ane 280 dash ee ted No 1.040 ae 372 1,3 
Divinyl ether. . .| Vinyl ether . <-22 | .... | 17 | 27.0 | 68 | No 0.774 102 3 
Doderane...............| Dihexyl. 165 | .... | 06 ee ee No 0.750 | 5.86 10 | 421 | 1,2,3 
Re Neen es Pee 375 mere ee ae No i eee 285 495 1,3 ° 
RE L737 gas ac | ee 15.0 | 950 No coc 1.049 | -278 -128 4 
Bthomotemins..... 2... )e esc ece ees cecceeceee nro M1 .... Pann | Sept we | oe 2.10 51 342 1,3 
Ethyl acetanilide.........).......... 126 osc a | - 0.942 4.72 es 400 2,3 
Ethyl acetate............ Acetic ether........ 24 30 | 2.18 | 11.5 | 907 No | 0.899 | 3.04 | -116 171 3 
Ethyl acetoacetate...... .| Acetoacetic ester... . 184 on ae: oe a No | 1.03 | 4.48 -4s 356 1,3 
Ethyl aleoho!............ | Ethanol........... 55 | 3.28 } 19 | 799 No | 0.79 1.59 -178 173 3 
Ethyl benzene........... Phenyl ethane...... 59 7 | on. | see- | eae. No 0.868 3.66 -134 |* 277 2,3 
Ethyl bromide... .. | Bromoethane.... bs 675 | 11.25! “952 | No 1.430 | 3:76 | -182 | 100 | 1,3 
Ethyl butyl carbonate....)................. 122 ee aiais stow No a 5.03 ee ae 2,3 
I ey 4. 78 | 85 | a } ees No 0.879 | 4.00 | -135 248 3 
Ethyl chloride........... Chloroethane. .... . a8 45 | 3.6 14.8 ee No 0.910 | 2.22 ~220 54 3 
Rr eS Sa Bo gas iad, 2-68 34 1009 No BEBE 0.975 | -272 -155 4 
Ethylene chlorohydrin. ...|..................4-. news AR Be to er ae ees No 1.213 | 2.78 -94 264 1,3 
} | } 
Ethylene diamine......... Bois Siara icp sip halt be ie ‘Uti |S Rae” Me Gere are ee 0.890 2.07 | 47 241 3 
Ethylene dichloride... ... . | Dichloro ethane-1, 2. . .| 56 Gi 642 | 63S |} ae No 1.258 | 3.42 | -33 183 1, 2,3 
Ethylene glycol........... i apie | sa | wo |... |... | 778 | Ne 1.113 | 2.14 3 | 387 3 
Ethylene oxide........... Li <a cc 'tiye ip Regine bony. ~re 3 | @ | | No | 0.887 | 1.83 -168 51 3 
thyl formate............ |sseeereserebereteweees | #} 10 |.3.5 | 165) .... >| No +) 0.983 | 2.56 | -112 130 2,3 
| | | | | i 
See Table P 600.11 (sheet 1) for explanation of symbols. Table by courtesy of Associated Factory Mutual Fire Insurance Companies. 
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PROPERTIES OF FLAMMABLE LIQUIDS, 


GASES, AND SOLIDS 
























































Flash point, °F. Explosive limits, 
| __* _*_| percent by vol. | Auto 
. im alr ignition Boiling 
Name Synonyms Closed | Open a point, 
cup cup Lower | Upper "- +. 
Ethyl glycol acetate......|.........:ssceeeeeeees “Soo io en a 
EE ET ge ee wack me vail 309 
Ethyl mercaptan......... Ethyl sulfhydrate. .... er Cais 2.8 18.2 570 98 
Bihyl nitrate............ Nitric ether........... 50 50 3.8 Pasta aa 190 
PU MMNM sic... s0ccceey Nitrous ether......... -31 -30 3.01 >50 63 
DNS on. casas ehcsacaw ie pas ochaccsanee 367 
Ethy! phthally! ethyl 
giycollate..........2.s[ececesecccseccsceeeees 365 385 vat 
Ethy! propionate.........].....-0-eseeeceeneeees 54 bea 210 
Ethy! silicate. .... : ieee, Miciick vere ssaGleke tecae Be 125 334 
Ethyl p-Toluene sulfon- 
Rr «gore enol eed amateukn be aeaeN 260 380 
Ethyl p-toluene sulfonate. .|................0.0005 316 Said yea fee 
Formaldehyde, (gas)... ... Methanal ane A 806 + 
ee Ee ee eee 130 200 aan aah 
TONE ERR RES SEATS 156 arer aaa 213 
EES erry ar Range oil....... 100-165 490 aa 
ee ee OO eer rs 110-190 494 
eS ee en SER ne Ane ee 125-200 | .... 498 
IRIE E.R Se Per rere ye 150+| 250 505 .3 
eS RS Sa eee ere 160+] .... stac a 
ONE er eh: Seay ae aes errr Se 150+| 320 765 ras : & 
DN 5 oe Sons che bwnbeusnne 140 155 739 322 +3 
Furfury! alcohol.......... Furfuryl carbinol..... . —_ 915 340 3 
ee ORT rere 74 ee. shied 4 
ee Sore eo 31 1200 4 
Se I nie dls diet Ses endeasaciaee cue 31 1094 q 
a EE Ree, rer re rere reer ce 13.5 Be 4 
ee eee ete, Se Corer eRe Renee ee 0 13.5 637 vies eect Sets 4 
eS RPC | Pree Sep ere rT eer Satesl :7 73.7 Paes SSae eee me. 4 
US SER Rk | I eres ore er sian 0 55.0 wean baad ake ids 4 
ONES CERES a Rae Le SAS re se 150+ - ‘rece 640 <1 aiaet ‘ 1, 23,3 
| EE CRORE Kn Mgt ey ee eee ee -50 6 495 0.75 3-4 100-400 2,3 
Tr eee errr 320 350 wo 739 1.26 3.17 554 1,3 
Glyceryl triacetate........| Triacetin.......... , 280 295 ake ee 1.161 7.52 496 Ls 
Glycol diacetate.......... Ethylene acetate... ... jens 220 =a ad 1.100 4.53 370 1, 2,3 
ee RR rr een ere 25 ae 6 452 0.683 3.45 208 2, 
i | SR CR ie ee -7 1.25 6:90 477 0.661 2.97 156 3 
Hexy] acetate............ Ethyl! butyl acetate 135 0.83 4.97 290 3 
Hexyl acetate............ Methyl amy! acetate. .. 113 0.855 4.97 285 3 
Hexyl alcohol-n.......... Hexanol-n............ 145 0.82 3.52 311 3 
Hexyl alcohol............ Ethyl butyl alcohol... . 137 0.818 3.52 275 3 
Hexyl alcohol............ Methy! amyl alcohol... 114 0.804 3.52 266 3 
NS 5. cop hikésbascebesiasavinntan 0 5.6 40 1000 0.697 0.9 79 Rese 
ee Se ee rs eer gas 4.1 74.2 1076 aeae 0.069 4 
On Sanrrre een yr ere ry: gas 4.3 45.5 He 1.189 -76 4 
SS Ee Rie eee eer eee 329 Sane eae aor 3.81 545 1,3 
UININND 2505 9 cs s1oesked <anediaPeancemals 40 490 eet basa 3 
Ee te No. 1 fuel oil... ... 100-165 | .... shee 490 ea Pe Pe 2,3 
ee a eee Wool grease.......... 460 560 pad 833 100+] .... 1, 2,3 
Lard oil (commercial).....|.......-...0220eeeeeee 395 meee ~ 833 28 aioe 1, 2,3 
RS, ee nr ees a ES i 1.8 Pee 230 Me FS 
RON 5 2... Sic acabcae cle dhnskdcd beeiek 435 535 * 820 600+) 1, 2,3 
Lubricating oil, cylinder...|.............0-+..000- 535 783 1, 2,3 
Lubricating oil, light 
OS SE a, Se eee) eee 318 370 1, 2,3 
Lubricating oil, motor.....].........cceeceeeeeee ates 450 hs ae 
Lubricating oil, spindle....|...............2+0005- 169 200 sas 1, 2,3 
Lubricating oil, turbine... .|.................0008- can 400 700 1, 2,3 
Magnesium (powder or 
RRR are reer — aches peace 2048 
Meneses”. .......4.....<éccsapbeyensancedec ovad wef ee 3450 
SS errs er ne ee 435 828 ae fer 
eee Pe ee ee ee 87 — ake 3.40 266 
Metaldehyde............. m-Acetaldehyde....... 97 135 6.06 bah 
Mothane. .....iss¥sasesse Marsh gas............ gas Je, 5.3 13.9 999 At 0.554 - 258 
Methoxy]l ethy phthalate. .| Methox..........:... 275 370 wacnis ey ee Ree 5 hie rye? 
ee EE NE SE errr 15 20 4.1 13.9 935 0.925 2.56 140 
Mothy! acstonneettic a3. <ctie wo oss cesccsacesccccs 180 Ps ; bose sil 1.077 4.00 338 
Methyl alcohol........... Methanol............. 54 60 6.0 36.5 878 0.792 1.11 147 
ee TE OF re ee ee 0 10 0.699 19 
Methyl bromide.......... Bromomethane........ practical] 
non-flammable 13.5 14.5 1.732 3.27 40 
Methyl n-butyl ketone....| Hexanone............ mene 95 1.22 8.0 0.830 3.45 262 
Methy] iso-buty] ketone...} Hexanone....... a eae ae a 0.803 3.45 244 
RRL AS, Raa 57 0.898 3.52 215 
| 
Methyl carbitol.......... Rae 200 we pak ae 1.035 4.14 | 879 
Methyl cellosolve........ 107 115 sf nee 551 0.966 2.62 255 
Methy] cellosolve acetate 132 140 zig ae shan 1.005 4.07 | 289 
Methyl chloride.......... gas en 2 19.7 0.92 1.78 |} ll 
Methy! cyclohexane. ..... 25 15 me | 0.770 3.38 | 214 





See Table P 600.11 (sheet 1) for explanation of symbols. 
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For the big job in 


Yew Da on X 


When you unfold the blueprints for new 
homes...new commercial buildings...new plants 
and reconversion...startthe job right with TOLEDO 
Pipe Tools! These are the tools for best work by 
green hands orexperienced mechanics —unbeat- 
able for accurate, reliable, casy-threading — 
Operation for nearly half a century 


Toledo Engineering 
Leadership designed this 
ahead-of-the-times tool...the 
Toledo SIMPACT Threader! En- 
tirely self-contained, adjustable for 
1” to 2” pipe. Sizes changed instantly 
with one set high speed steel dies. Accu- 
rate, dependable. Specify TOLEDO for 
better pipe tools and better building! The 
Toledo Pipe Threading Machine Company, 
Toledo, Ohio. New York Office, 

No. 2 Rector Street Bldg. 


ON THE LEADER... 


T DO a 


FOR PRECISION PIPE TOOLS 
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Sheet 5 
Tue PeTROLEUM ENGINEER’s Continuous TABLES (INSTALLMENT No. 96) P 600.11 
WC PROPERTIES OF FLAMMABLE LIQUIDS, GASES, AND SOLIDS 
~ , | 
| Flash point, °F. | Explosive limits, Suscepti- i 
es per cent by vol. | Auto- | bility to | Specific | Vapor Suitable 
, | ~|___imair _| ignition | sponta- gravity | density | Melting | Boiling | Extin- 
Name | Synonyms | Closed | Open | temp., neous (water= | (air= point, point, guishing 
| | cup cup | Lower | Upper | » A heating 1.00) 1.00) wy °F. agents | 
Methyl cyclohexanol... ... | Methyl hexalin........ | 154 tee UE case rn on me | OOF | 484 3 C23 
Methyl cyclohexanone....|.................0000. | Met &.! a a Ft No 0.925 | 4.86 | .... | 325 2,3 
Methyl cyclohexyl | 3 
I neehes tks Maes ieainnin cts wa has ee ae ore eee wee oe | 
Methylene chloride....... Dichloromethane. . practically | | } an . ss i 
non-flammable eran are 1 No } 1.336 2.93 —143 104 L232 
ee SD) Pere nr eee -35 ee | 2 | 10.1 374 No | 0.697 | 2.07 ene 50 3 f 
Methyl ethyl ketone... 30 | 1.81 | oo oe No 0.805 | 2.41 | -123 | 176 3 
yl formate.......... = | 5.0 22.7 840 No 0.975 2.07 -148 90 3 
Methyl glycol ee Acc 97 Ray ee ee No aes 2.62 ee 5 e 3 
Methyl glycol acetate 111 | | No eae 4.07 3 
Methyl nba ethyl 
a ct ES Se 375 380 | | No >1 1, 2,3 
Methyl ——e RIP CLOT TS Fe ur de No 0.915 | 3.03 | -126 | 176 | 2,3 
Methyl n on ketone...| Pentanone............ ave 60 | 1.55 | 8.15 No 0.812 | 2.96 | -108 216 3 
Methyl salicylate......... Oil of wintergreen. .... 214 ee cscs 850 No 1.182 5 24 18 432 1, 2,3 
Mineral ro eal ipical) RN a pee he 170 255 | No Be sSe3 FET NS Le 
Monocresy] diphenyl 
ee re: eines Perey ae 450 450 | No >1 | 1, 2,3 
Monofluorotrichloro- | 
Monaro ee RO A 7 een cau, Mewes Sask ve ve ened | ike a ee 
ee ae, ee are ee eee eee + aaa bats ey es i ee Reef 00 1La3 
Naphtha, coal tar........ Hi-flash naphtha. ..... 100-110; .... 2 .... | 900-950 No | <1 .... | <-50 | 300-400 2,3 
Naphtha, safety solvent. . gape eae ow: La . 1 | a» laine ye 
mineral spirits...... | ; J 50-500 ti) } < oats <- 00 . 
Naphtha, V.M.& P...... _ ae rere 20-45 Jossee | 1.2 6.0 | 450-500 No <i ions <-50 | 212-320 | 2,3 
Nepthol, bia nt iors Ss | Se PMATY SAT a = 0.9 the 1053 se : 145 re Ha + 1,3 
BDOUNOL, DOU... cc ccccefercccccccresccscveesese eee. ones cose vo . ° 2 7 1,3 
oe Se eS eee eee Sore = ek a nbd 1D tus 1 Lo 4.93 om 572 | 1,3 
hao Sg e Mio acd.0 9 ward. araehaine.eeew-aeein | 7 See, ah eee De ae 828 es ; 1 7 1, 2,3 
| ETSESES GRRE, 8, (PRN reS Serene oe Ay | oece | sees | 0.75 4.0 | 471 ; 1.009 5.61 <175 475 3 
| 
Nitroan | SC ae Paranitraniline........| 390 390 | ‘pi | 437 ie 205 >545 , 1,3, 
ES 5 45:08'0'005 ileonbd600466O0 86084000 5 al . . q 
ESE rr eer 261 ee ee cide 1.52 5.43 181 468 . 
cin ccnicandcsibibatesaisenscs 82 106 | .... a re 1.052 | 2.58 | -130 273 3 f 
‘ Nitroglycerin............ Glycery] trinitrate..... Explodes} .... 518 No 1.601 7.84 mea 
) TORE, SETI EEE = 7 | 1.139 | 2.11 | -19 | 214 3 
Nitronaphthalene-alpha eS SA ee ree 327 canal | 1.331 5.96 140 579 1,3 
en ee 2 ae et doe | 3:00 | ass | ms | 3 | 
EE aca cons ab cinecebandeakanasasus 223 eased) sese: DP earl 1,286 4.72 126 460 1,3 | 
ER ee ee eee ee 315 345 aia Sabie = 1.312 5.24 241 ee 1,3 
A Oe ETP ae ee ae 88 an a 2.9 | ae No 0.718 4.41 -60 302 , 
Re REAR Fealhdn nh Ra eer Rei etnt 56 cae) | 3.2 450 No 0.706 3.86 ~69 257 
ee SS SOLE: ECL E FOOT ORT TCT 180 i ee Le wae No 0.885 5.93 -37 410 1, 2,3 
Bere stletacgersess me) | No 0.827 | 4.48 3 | 381 | 
} | 
Sit itthad........-.-1..<5020000-00000+0. 125 | .... | | | No os | 441 | .... | 380 | 2,3 i 
Oleic acid i 372 685 Yes 0.891 a 13 432 1, 2,3 
Oleo oil. . . ee | sean Yes 0.915 2 464 LZa 
Olive oil... ID Bee | 826 Yes 0.910 | |... 1 0) GSS . 
Ozokerite 236 | 315 CO ares No 0.95 ae 136-230 cea 1,3 . 
| ; | ; 
es co cncara RenaGesessebeembente ‘ 421 tc. a Sakece MOMs 650 Yes 0.92 100 1, 2.3 ‘ 
I hiccntancilsdacccaxibaekehaanitedn 390 | 490 fk | os | 478 No 0.9 122 | >700 | ‘1,3 
Paraformaldebyde Sintec Lo apreeeispb es: 158 200 | ge “aaa No aaa sub. 248 ‘od 1,3 | 
SES 50> x Satie eRdsiobeak Dake saeeh a sh kod | es : & 2, ; oat 
ree dace Ricpiintionihncegsacess <-40 | | “ia | “8.0 | 588 | No o.631 | 2:43 | -206 | 97 | ‘2,3 1a 
] ? | 
Berilla il... o+20s2ofosesseseesceseeseeren i gee Yes 0.98 . | 2 . | 123 | 
ORGIES ERT EOT SPC I: ae 0 ee a ‘ \ 
IN 6 siiio55%0nl os ceapenecdedespeacdas -50 seit | 1.4 5.9 475 No 0.64 2.50 |<-100 | 100-160 | 3 { | 
I ic hciiidcseubiessersretarnssssa6 ss PD cape Soe | Udsea ves cane No 1.063 6.14 212 4 | ti; 1} 
Ra sinc accenois'nse Carboile acid.......... 175 |, ere | aGrs 1319 No 1.07 | 3.24 108 358 | 1,3 il 
' | | 
IN oon Ne veer ncsebeusissedsc ner Sa ee ee Me | 1281 . | 473 | 3 
Sa ae EE ee eee ae et | $12 we Ppa: isa. in oe 3.72 284 512 1,3 
Pheayl ethyl aleabol.....2}.0...000.-. Stensiaaal | 26 | .... tea No | idm | 421) i. | 40 | 123 
Ce reSrechocceseccocseceresseoce cece ve ° ° | NO q cove tane j 
ae: EE an fee eer le oe | 1182 112 | ‘549 1 | 
Phosphorous sesquisulfide..|.................0.00 BR A poke No | 203 | .... | 32 | 7605 | 1 ) 
ey ON rere ree | 305 330 | RANE Was No 1.527 | 5.10 262 543 | 1,3 iis 
a enn aeheieea Trinitrophenol........ = x ‘ws eoee | sees <572 ve | a 7.90 250 i } . | ; 
Cece rece ecerecesieccceeseseseeesesesers eeee { eee | eves ° eves esee ecco + & i 
SS OCR | OOS SRW Sea | 285 | .... | Be a ee | 148 490 | 1,3 | i} 
Pine resin. ..........0.0. Colophony............ | 370 | ee Spee: Caren | -~ Yes | 1.08 | — Mo oe 
| SRR a en” sue crs ih eetateeoentte | 130 | 255 | .... --- | GO | Yes | .... | see. 208 | 2,3 
Pine tar Oll.....-...-s00e]ssceeeeesesenesesseees | M4 | .... | Jovee | You | O08 | we | a | oe 3 | | 
Geleinaietitie......cloccicic\Jecelescccgse? MAB" | ocee ool @O4seu 4h oleh) ER] o.. a> 302 | aft. 1,3 | 
See Table P 600.11 (sheet 1) for explanation of symbols. Table by courtesy of Associated Factory Mutual Fire Insurance Companies. ) 
—_ ne 
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Darling manufactures a quality line of 
gate valves for long service—in parallel 
seator tapered seat—slotted or solid wedge 
types—for service pressures up to 3000 
pounds. Valves are available in cast iron, 
bronze, cast steel, forged steel, corrosion 
resisting and special alloys. Darling also 
manufactures check valves, compression 
type fire hydrants, motor and cylinder 
operated valves, and accessories. 


Ma iii) 


IHERE is one gate valve design that 
insures “drop-tight” seating, year 
after year. It is the unique Darling de- 
sign. Darling’s fully revolving double 
disc parallel seat gate valve provides: 


1. ADAPTABILITY—Any valve can close 
tight the day before it is installed. But 
the day after is another story. Pipe out 
of alignment and bolting strains distort 
valve bodies. Pressure and temperature 
changes and other operating strains 
force valve bodies out of shape, too, so 
that gate and seats do not remain parallel. 


To compensate for ‘‘unparalleled” 
seats, in the Darling valve wedging as- 
sembly a straight or tangent surface on 
the lower wedge acts on a curved or 
“radius” surface on the upper wedge. 
So no matter what position valve seats 
reach in years of usage, the Darling 
twin discs make perfect closures. 








2. UNIFORM WEAR—The twin discs are free 
to revolve 360°, seating in a different 
position each time the valve is operated. 
Wear on discs and seats is uniform, mak- 
ing possible tight closing year after year. 


3. INSTANT RELEASE—The four simple 
parts of the valve assembly—two discs, 
two wedges—release at the first frac- 
tional turn of the stem to open. The gate 
is immediately free to rise with little 
or no friction. 


Forover 40 years engineers have found 
that Darling Valves give “drop-tight” 
shut-off, long life and low maintenance. 


NOW—when maximum uninterrupt- 
ed production is all-important—you can 
safeguard it by installing Darling Valves. 
Later, when low-cost operation and main- 
tenance are vital, you will be all set with 
valves thathelp you keep costs down and 
help you compete in postwar markets. 


VALVE & MANUFACTURING CO. 


WILLIAMSPORT, PA. 
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Sheet 6 
Tue PETROLEUM ENGINEER’s Continuous TABLES (INSTALLMENT No. 96) P 600.11 
r $$ —___——_—_—_— oa _ —- 
PROPERTIES OF FLAMMABLE LIQUIDS, GASES, AND SOLIDS 
| Flash point, °F. | Explosive limits, Suscepti- | | | ' 
per cent by vol. | Auto- | bility to | Specific | Vapor Suitable 
| in alr ignition | sponta- gravity | density | Me!ting | Boiling | Extin- 
Name Synonyms Closed | Open temp., neous (water= | (air= | point, | point, | guishing 
cup cup Lower | Upper . 3 heating 1.00) 1.00) | °F. °F. agents 
LN: SE FT gas 2.37| 9.5 | s7i-| No .... | 1.56 | 0 | 45 | 4 | i 
I ccs Uk ixucgeeue uceeaceet "Reet No 0.886 | 3.52 | -134 | 215 2,3 
| Propyl acetate-190........)....eccsceeeeeeeeneees 43 45 2.0 ve 860 No 0.877 3.52 -99 194 2,3 1 
| Propyl alcoholen..........|.....ceeesecesscceeees 59 85 2.5 eae 812 No 0.804 2.07 -197 207 3 } i 
| Prony] SOSA, .... 0) 0n.cccrcccocsccescscss 53 60 2.5 pans 852 No 0.789 2.07 -122 181 3 H 
| | 
| Propy! aleohol-sec......... Dimethyl carbinol..... 67 - No 0.79 2.07 | -186 116 3 , 
Propyl benseme-®.........)....ccessecsecerscoess 86 at No 0.862 4.14 7152 316 2,3 
| Propy! benzene-iso... .... LTS 102 ce No 0.864 4.14 -152 311 2,3 
Propy! chloride-n......... 1-Chloropropane...... . cia 2.6 10.5 0.890 2.71 -188 115 3 
ee See errr gas 2.0 11.1 No can 1.49 ~301 -58 4 
| Propylene chlorohydrin....|............0.e0eecs0- Oi mb us Fie ca No 1.113 | 3.26 | .... 261 3 | 
Propylene dichloride. ..... Dichloropropane-1, 2. 59 65 3.4 14.5 1035 No 1.15 3.89 |<-112 205 2,3 
Propylene glycol... ......|...02-sceesceeeceeeees 210 225 soe ee et No 1.040 2.52 Pa 370 1,3 
PRORPIOND OIE «5.055050 0 sfoeeccccscccceceesanees <20 - ee. No 0.859 2.00 exe 95 3 
eres Seer ney ee -18 -15 830 No 0.73 3.52 <-76 156 2,3 } 
eI css Aanesnsrnxpaniececboge a a No | 0.909 | 3.03 | -135 | 178 | 23 ~ | ' 
Propyl formate-is0........]........0eeseeeeeetees 22 an ics ou a No 0.873 3.03 Nees 153 2,3 | 
PYPAGIME.... i020 e ecco sds secsceasccenecccsecee 68 bias 1.8 12.4 1065 No 0.982 2.73 ~44 239 
| Pyrocatechol..........-.. oDihydroxy bensene...) 261 | |... | 2... | 1... | eee No 1.344 | 3.79 | 221 | 474 
ee eee ere Aer remem rir cs. 365 405 No 0.9 pies ebeis 1, 2,3 } 
| Rape seed oll.........-.-]...2. ee 325 | 550 836 | Yes | 0.915 63 123 | 
aa Serer m-Dihydroxy benzene 261 ee whe No 1.272 3.79 230 529 i } 
EE a Sere err ry ys 266 648 Yes 0.98-1.1 cate ” 1, 2,3 } 
CSS eee rr: ry kaa No 0.97 208 1612 5 | 
SiN x 0355 0 elt a sc eceicscevcncseets No 1.919 ER 520 1 
Soya beam Off. ....25<ssecfoecsccccesssasecsesens 540 or 833 Yes 0.925 72 cane 1, 2,3 
ELS REE CE, CPE Terr cor 385 425 boils Stok 743 Yes 0.847 9.80 157 726 1,3 
en eee eae cr Ay Cerri ee 90 sacs 1.1 6.1 914 bs 0.907 3.60 ~24 295 2,3 
BUIQUEE.....  oaewecess locks ciceaescscscceseceees 405 440 axe nae 450 No 2.046 234 832 1 
OE SES errr ry 245 None 453 No |, 687 3.31 -112 280 1,3 
DAMOW «... ..-sine bn nend ss Bisaesinscesscececsceess 509 Yes 0.895 Foo 88-100 ase 1,3 
Tallow oil... ..........-.0]..0 “A aero 492 asa Yes 0.914 eke 109 paae 1,3 
Tannie S000 ...,.....03000se}csrenes ree he 390 No en sae ae ae 1 ! 
Tartaric acid............ Racemic acid......... 410 No 1.667 whiad 284 whos 1 
rr See ey Perera 325 1.14 7.95 ete 630 1,3 
Te 65. 5i-capcskcabaste eases h pers seas | 375 1.164 7.95 685 1,3 
Tee ao ooo sancti ahs coscarahabtpicesessoce wee | 405 1.236 7.95 759 1,3 
Tetrachloroethylene. ..... Perchlorethylene...... non-flammable fies as ine No 1.623 5.72 -8 | 248 ime 
TetraQeeOe... 2. eas eedosbicseccccsacccscecceccs 1 eee 0.5 pani iia No 0.765 6.83 41 | 486 1, 2,3 
Tetraethylene glycol... ...|..........20000-e0e ees ... | 845 nie wa) ee No 1.126 igen .. | @}] 8 
| 
Tetrahydronaphthalene...| Tetralin:............ 171 180 se ; .. | No 0.973 4.55 -24 403 | 1, 2,3 
-e free ae Re ee aaeereree Sena Mae COP css oe ae 1.314 oe & mi 23 
WE.....:s' chvacowenand Toluol..... snp 4.8 0:0:6:0% 40 45 1.27 7.0 1026 | No 0. 3.14 -134 | 232 | 2,3 
ferent o-Toluidine. ............. 2-Methyl aniline... .. ee oe bis em 900 | No 0.999 3.90 3 | 302 | 1,2,3 
of p-TOMMNRG......... 5 dnsecee 4-Methy] aniline. ..... 188 | 205 900 | No 0.973 3.90 11 | 392 | 1,8 
rat . | | | 
o-Tolyl p-toluene | 
, mak- sie cuadstnas sabia aneainiies nee es i ee Pat, an . a 
SS errr Transformer oil... ... .... | 205 ee No 0.9 ace Rees sai Las 
r year. Tribatyl GHARED. o.oo oes |ewcacscscescecvessecss 315 | 365 695 = eT RES we 450 | 1,3 
ce eee Pee eee ...._ | 205 ree No 0.973 8.86 |<-112 560 1, 2,3 
imple Trichloroethylene.........|.....ss.s.s0seeeeeeees non-flammable | No 147 | 4:53 | -99 | 189 | 
| | 
discs, o-Tricresy] phosphate.....|...........200eeeeeee- 460 | 504 | No = | d. 770 1, 2, 3 
- frac. Tricthandlamine..........]...0:-0.csse0seoeeeee. 355 | 365 | No 1.13 | 5.14 68 | 650 1,3 
Triethylene glycol........ Dicaproate........... 350 385 No 1.125 5.17 23 | 550 1,3 } 
e gate Triethylene tetramine.....).............2.000000: 260 | No 0.982 pay wou 532 1,3 
little Trigiyesl Gublenide.......1....ccscccccscecevese- 250 No 1.197 (| 46] ns | 
Ticenpetene SEE, ee en ee ee 305 saws No 1.020 Pere iat 570 1,3 
ee ee ee Srey te ore 428 aoe cee No Ams re 122 750 1,3 
d Tung oil..... Ss: China wood oil........ 552 855 Yes 0.94 sive 88 hake 1,3 
foun Turkey red oil.........-. 476 aoe 833 No ‘i ae | 
: ’ ee 0.8 488 Yes <1 300 2,3 
tight’ | | | 
Vinyl acetate............ 30 ‘nae 800 No — ee ver siti 2,3 | 
nance. Vinyl chloride............ e-2 Db 22 Bake No ov | ais | <256 | a7 | 3 | 
eee 1.85 36.5 680, > 0.774 2.41 exe 2) 3 
rrupt- Serre — mee ee teas Yes 0.925 eine 32 was | aoe | 
ou can ON as cis cwensncnee | 75 1.0 924 No 0.88 3.66 -17 | 291 2,3 iag 
| i 
OR sib edbtiiwsss une No 0.99 4.17 <5 | 435 1, 2,3 | 
Valves. Zine (dust or powder)*.... — 1 nee | esse | 980 | 1708 5 
1 main- Zirconium (powder)....... 550 No 3092 |> 5280 5 1 
ot with | 
vn and | ; 
arkets. See Table P 600.11 (sheet 1) for explanation of symbols. Table by courtesy of Associated Factory Mutual Fire Insurance Companies. 
q 
| 
| 
| * * a ae Ee | oS » , 
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There are no mechanical complications in a Nash Compressor. 
A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs. pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods. Data on these 
pumps sent immediately on request. 


220 





2 
= = 
= No internal wearing parts. s 
= No valves, pistons, or vanes. z 
= No internal lubrication. = 
z Low maintenance cost. = 
2 Saves floor space. Z 
a Desired delivery temperature 2 
: automatically maintained. Z 
| Slugs of liquid entering pump s 
= will do no harm. = 
2 75 pounds in a single stage. z 
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Sheet 21-H 
Tue PETROLEUM ENGINEER’s Continuous TaBLEs (INSTALLMENT No. 96) P 683.32 
: Static Press. 
PRESSURE EXTENSIONS—ORIFICE METER CALCULATIONS 2800-2895-1b. 
= = 
; “ Static pressure, Ib. per sq. in., ga. " 
PY ge 2800 | 2805 | 2810 | 2815 | 2820 | 2825 | 2830 | 2835 | 2840 | 2845 | 2850 | 2855 | 2860 | 2865 | 2870 | 2875 | 2880 | 2885 | 2890 | 2895 | 
2 75.03) 75.08) 75.15) 75.22) 75.30) 75.35] 75.42) 75.49) 75.55) 75.62] 75.69| 75.75| 75.82] 75.89| 75.95| 76.02] 76.09] 76.14) 76.21] 76.29 
4 |106.1 |106.2 |106.3 |106.4 |106.5 |106.6 |106.7 {106.8 |106.9 |106.9 |107.1 |107.1 |107.2 |107.3 |107.4 |107.8 |107.6 |107.7 |107.8 |107.9 
6 |130.0 |130.1 |130.2 |130.3 |130.5 |130.6 |130.7 |130.8 |130.9 |131.0 |131.1 |131.2 |131.4 |131.5 |131.6 |131.7 |181.8 |131.9 |132.1 |132.2 
8 }150.1 |150.2 [150.4 |150.5 |150.6 |150.8 |150.9 [151.0 [151.1 |151.3 |151.4 |151.5 |151.7 |151.8 |151.9 |152.1 |152.2 |153.2 1152.5 |152.6 
10 |167.8 |167.9 |168.1 |168.2 |168.4 |168.5 |168.7 |168.8 |168.9 |169.1 |169.3 |169.4 |169.5 |169.7 |169.8 |169.9 |170.1 1170.3 |170.4 |170.6 
12 |183.8 |183.9 |184.1 |184.3 |184.5 |184.6 |184.8 |184.9 |198.1 |185.2 |185.4 |185.6 |185.7 |185.9 |186.0 |186.2 |186.4 |186.5 |186.7 |186.9 
14 1198.5 |198.7 |198.9 |199.1 |199.3 |199.4 |199.6 |199.8 |199.9 |200.1 |200.3 {200.5 |200. 200.9 |201.2 {201.4 |201.5 |201.7 |201.9 
16 212.2 |212.4 |212.6 [212.8 {213.0 |213.2 |213.4 |213.6 |213.7 |213.9 |214.1 |214.3 |214.5 |214.7 |214.8 |215.0 |215.2 |215.4 |215.6 |215.8 
18 {225.1 |225.3 5 |225.7 {225.9 |226.1 |226.3 |226.5 |226.7 {226.9 |227.1 3 |227.5 7 |227.9 |228.1 |228.3 |228.5 |228.7 |228.9 
20 |237.3 |237.5 |237.7 |237.9 |238.1 |238.3 |238.5 |238.8 |238.9 |239.2 |239.4 |239.6 |239.8 |240.0 |240.2 |240.4 |240.6 1240.8 |241.0 1241.3 
21 4243.2 |243.4 |243.6 |243.8 |244.0 |244.2 |244.5 .7 |244.9 |245.1 [245.3 [245.5 |245.7 [245.9 |246.1 |246.4 |246.6 |246.8 |247.0 |247.2 
22 |248.8 |249.0 |249.3 |249.5 |249.7 |249.9 |250.2 |250.4 |250.6 |250.8 |251.1 |251.2 [251.5 |251.7 |251.9 |252.1 |252.4 |252.6 |252.8 |253.0 
23 (254.5 (254.7 |254.9 |255.1 |255.4 |255.6 |255.8 |256.1 |256.2 |256.5 |256.7 |256.9 |257.2 |257.4 |257.6 |257.8 |258.1 |258.3 |258.5 |258.7 
24 [259.9 |260.1 |260.4 |260.6 |260.9 |261.1 |261.3 |261.6 |261.7 |262.0 |262.2 |262.4 |262.7 |262.9 {263.1 |263.4 1263.6 |263.8 |264.1 |264.3 
25 1265.3 |265.5 |265.7 |266.0 |266.2 (266.4 |266.7 |266.9 |267.1 |267.4 |267.6 |267.8 |268.1 |268.3 |268.5 |268.8 |269.0 |269.2 |269.5 |269.7 
26 {270.5 }270.8 }271.0 |271.3 |271.5 |271.7 |271.9 |272.2 |272.4 |272.7 |272.9 |273.1 |273.4 |273.7 |273.9 |274.1 |274.4 |274.6 1274.8 1275.1 
27 .7 |275.9 |276.2 |276.4 |276.7 |276.9 |277.1 |277.4 |277.6 |277.9 |278.1 |278.3 |278.6 |278.9 |279.1 |279.3 |279.6 |279.8 |280.1 1280.3 
28 $280.8 |281.0 |281.3 |281.5 |281.8 |282.0 |282.3 |282.5 |282.7 |283.0 |283.3 |283.5 |283.8 |284.0 |284.2 |284.5 |284.8 |284.9 |285.2 1285.5 
29 |285.7 |285.9 |286.2 |286.5 |286.7 |286.9 |287.2 |287.5 |287.7 |287.9 |288.3 |288.5 |288.7 |289.0 |289.2 |289.5 |289.8 |289.9 |200.2 1290.5 
30 |290.6 |290.8 |291.1 |291.4 |291.6 [291.9 [292.1 |292.4 |292.6 |202.9 1293.2 |293.4 |293.7 |293.9 |294.2 |204.4 |204.7 |204.9 295.2 |295.5 
31 295.4 |295.7 |295.9 (296.2 |296.5 |296.7 |297.0 |297.3 |297.5 |297.8 |298.1 |208.3 |298.6 |298.8 |299.1 |299.3 |209.6 |299.8 |300.1 |300.4 
32 {300.2 |300.4 |300.7 {300.9 |301 301.5 |301.7 |302.0 |302.2 |302.5 {302.8 |303.0 |303.3 |303.6 |303.8 |304.1 |304.4 |304.6 |304.9 |305.2 
33 304.8 [305.1 {305.3 |305.6 |305.9 [306.1 |306.4 |306.7 |306.9 |307.2 |307.5 |307.8 |308.0 |308.3 |308.6 |308.8 |309.1 |309.4 |309.7 |309.9 
34 1309.4 [309.6 309.9 [310.2 [310.5 |310.7 [311.0 [311.3 [311.5 {311.8 {312.1 [312.4 |312.7 |312.9 1313.2 1313.5 |313.8 |314.0 |314.3 |314.6 
35 1313.9 [314.1 |314.4 [314.7 |315.0 [315.3 [315.6 [315.9 [316.1 [316.4 [316.7 |316.9 |317.2 |317.5 |317.7 |318.0 {318.3 |318.6 |318.9 |319.2 
36 |318.4 |318.6 {318.9 [319.2 |319.5 |319.7 |320.0 |320.3 |320.6 |320.9 |321.2 |321.4 |321.7 |322.0 |322.3 |322.6 |322.9 |323.1 |323.4 |323.7 
37 1322.8 |323.0 |323.3 |323.6 |3 324.2 |324.5 |324.8 |325.0 |325.3 |325.6 |325.9 |326.2 |326.5 |327.7 |327.0 |327.3 |327.6 |327.9 |328.2 
38 1327.1 |327.3 {327.6 |327.9 |328.2 |328.6 |328.8 |329.1 |329.3 |329.6 |329.9 |330.2 |330.5 |330.8 |331.1 |331.4 |331.7 [331.9 |332.2 |332.5 
39 {331.4 |331.6 |331.9 |332.2 [332.5 |332.8 {333.1 |333.4 |333.7 1333.9 .3 1334.5 |334.9 [335.2 |335.4 1335.7 |336.0 [336.3 |336.6 |336.9 
40 1336.6 |335.9 |336.2 |336.5 |336.8 |337.1 |337.4 |337.7 |337.9 |338.3 |338.6 1338.8 |339.1 |339.5 |339.7 |340.0 |340.3 |340.6 |340.9 (341.2 
41 |339.7 |340.0 |340.3 |340.6 |340.9 |341.2 [341.5 |341.9 |342.1 |342.4 |342.7 1343.0 |343.3 |343.6 |343.9 1344.2 1344.5 1344.8 |345.1 |345.4 
42 |343.9 [344.1 [344.5 [344.8 |345.1 |345.4 [345.7 |346.0 |346.3 [346.6 |346.9 |347.2 1347.5 1347.8 |348.1 1348.4 1348.7 |349.0 |349.3 |349.6 
43 1347.9 |348.2 |348.5 1348.8 |349.2 |349.4 |349.7 |350.1 |350.3 7 |351.0 |361.3 |351.6 |351.9 |352.2 |352.5 |352.8 |353.1 |353.4 |353.7 
44 1351.9 2 5 |352.9 [353.2 |353.5 (353.8 |354.1 [354.4 |354.7 [355.1 [355.3 |355.7 |355.9 |356.3 |356.6 |356.9 |356.2 [357.5 |357.8 
45 1355.9 [356.2 5 |436.9 |357.2 |357.5 (357.8 |358.1 |358.4 |358.7 |359.1 |359.3 |359.7 |360.0 |360.3 |360.6 |360.9 |361.2 |361.6 |361.9 
46 1359.8 |360.1 |360.5 [360.8 |361.1 |361.4 |361.7 |362.1 |362.4 |362.7 |363.0 |363.3 |363.6 |363.9 |364.3 |364.6 |364.9 |365.2 |365.5 |365.9 
47 |363.8 |364.1 |364.4 [364.8 |365.1 |365.4 [365.7 |366.1 |366.4 |366.7 |367.1 |367.3 |367.7 |368.0 |368.3 |368.6 |368.9 |369.2 |369.6 |369.9 
48 1367.6 [367.9 |368.2 (368.6 |368.9 [369.2 |369.5 |369.9 |370.2 |370.5 |370.9 |371.1 |371.5 |371.8 |372.1 |372.4 |372.8 |373.1 |373.4 |373.8 ! 
49 1371.4 1871.7 |372.0 |372.4 |372.7 |373.0 |373.4 |373.7 |374.0 |374.4 |374.7 |874.9 |375.3 |375.7 |375.9 |376.3 |376.7 |376.9: |377.3 |377.6 
50 1375.2 1375.5 |375.8 |376.2 |376.5 |376.8 |377.2 |377.5 |377.8 |378.2 |378.5 |378.8 |379.1 |379.5 |379.8 |380.1 |380.5 |380.8 |381.1 |381.5 
| | 51 |378.9 |379.2 |379.5 |379.9 |380.3 |380.5 [380.9 |381.3 |381.5 |381.9 |382.3 |282.5 |382.9 |383.3 |383.5 |383.9 |384.3 |384.5 |384.9 |385.3 
52 {382.6 |382.9 [383.3 |383.6 |383.9 |384.3 |384.6 |385.0 {385.3 |385.6 |386.0 |386.3 |386.6 |387.0 |387.3 |387.7 |388.0 |388.3 |388.7 |389.0 
53 1386.3 |386.6 |386.9 |387.3 |387.7 |387.9 |388.3 |388.7 |388.9 |389.3 .7 |389.9 |390.3 {390.7 |391.0 {391.4 |391.7 |392.0 |302.4 [392.8 
54 1389.9 |390.2 |390.5 {390.9 [391.3 |391.6 [391.9 |392.3 |392.6 |393.9 |398.3 |393.6 |394.0 |304.4 |394.7 |395.0 |305.4 |395.7 (396.1 |396.1 i) 
55 1393.5 |393.8 |394.2 [394.5 |394.9 [395.2 [395.6 |395.9 |396.2 |396.6 |396.9 |307.2 |397.6 |398.0 |398.3 |398.7 |399.0 |399.3 |399.7 {400.1 i} 
56 |397.0 |397.3 |397.7 {398.1 |398.5 |398.8 |399.1 |399.5 |399.8 |4002. |400.6 |400.9 |401.2 |401.6 |401.9 |402.3 |402.7 |402.9 |403.3 |403.7 { . 
57 1400.6 |400.9 |401.3 |401.7 |402.0 .3 |402.7 1 [403.4 |403.8 |404.1 |404.4 [404.8 [405.2 |405.5 |405.9 |406.3 |406.6 [406.9 |407.3 a 
58 404.1 |404.4 |404.8 |405.2 |405.5 |405.9 |406.2 |406.6 |406.9 |407.3 |407.7 |407.9 |408.4 [408.7 |409.1 [409.4 [409.8 |410.1 [410.5 |410.9 i 
59 |407.5 |407.9 |408.2 6 |409.0 |409.3 |409.7 |410.1 |410.4 [410.8 |411.1 |411.5 [411.9 [412.2 |412.5 1412.9 [413.3 [413.6 [414.0 |414.4 
60 [411.0 [411.3 [411.7 [412.1 [412.5 [412.8 [413.2 |413.6 [413.9 |414.3 [414.6 [414.9 [415.3 [415.7 [416.0 [416.4 |416.8 |417.1 [417.5 [417.9 | 
61 |414.4 [414.7 [415.1 [415.5 |415.9 [416.2 |416.6 |416.9 |417.3 [417.7 |418.1 |418.4 |418.8 |419.2 [419.5 |419.9 |420.3 |420.6 [420.9 [421.3 ' i} 
62 |417.8 |418.1 |418.5 [418.9 |419.3 |419.6 |420.0 |420.4 [420.7 |421.1 |421.5 |421.8 |422.2 |422.6 |422.9 |423.3 |423.7 |424.0 |424.4 |424.8 4 
63 1 |421.4 |421.8 |422.2 |422.6 |422.9 |423.4 |423.8 |424.1 |425.4 |424.9 |425.2 1425.6 [425.9 |426.3 |426.7 |427.1 [427.4 |427.8 |428.2 
64 424.5 [424.8 |425.2 |425.6 [426.0 [426.3 [426.7 |427.1 |427.4 |427.8 |428.2 |428.6 |428.9 |429.4 |420.7 |430.1 |430.5 [430.8 [431.2 |431.6 } 
65 |427.8 |428.1 |428.5 [428.9 |429.3 |429.6 [430.0 |430.4 |430.7 |431.2 |431.6 |431.9 |482.3 |432.7 |433.0 |433.4 |433.8 [434.1 |434.5 [434.9 . } . 
66 1431 431.4 |431.8 |432.2 |432.6 |432.9 |433.3 [433.7 |434.1 [434.5 |4384.9 |435.2 |435.6 |436.0 |436.3 |436.7 |437.1 |437.5 [437.9 |438.3 | 
67 1434.3 |434.6 |435.0 [435.4 |435.8 |436.2 |436.6 |437.0 [437.3 |437.7 |438.1 |438.5 |438.9 |439.3 |439.6 |440.0 |440.4 [440.8 |441.2 [441.6 | 
TS 68 |437.5 [437.9 |438.3 |438.7 |439.1 |439.4 |439.8 |440.2 |440.6 |441.0 |441.4 [441.7 |442.1 [442.6 |442.9 |443.3 |443.7 |444.0 [444.5 [444.9 
= 69 |440.8 [441.1 [441.5 [441.9 [442.3 [442.7 [443.1 |443.5 [443.8 [444.3 |444.7 [445.0 1445.4 |445.8 |446.2 |446.6 [447.0 [447.3 [447.7 [448.2 
z 70 [443.0 |444.3 1444.7 [445.1 |445.5 [445.9 |446.3 [446.7 |447.0 |447.5 1447.9 |448.2 |448.6 |449.1 [449.4 1449.8 |450.2 [450.6 |450.9 [451.4 
= 71 [447.1 1447.4 |447.8 [448.3 |448.7 [449.0 |449.4 [449.9 |450.2 |450.6 1451.0 [451.4 [451.8 |452.2 [452.6 [452.9 |453.4 [453.7 |454.2 |454.6 : 
= 72 1450.2 |450.5 1450.9 |451.4 [451.8 [452.2 [452.6 |45390 |453.3 [453.8 [454.2 1454.5 |454.9 |455.4 |455.7 |456.1 |456.6 [456.9 [457.3 [457.8 ' fy 
= 73 (453.3 [453.7 [454.1 |454.5 |454.9 |455.3 456.2 |456.5 [456.9 1457.4 |457.7 |458.1 |458.6 |458.9 |459.3 [459.7 [460.1 [460.5 [460.9 | 
= 74 1456.4 |456.8 |457.2 |457.6 |458.1 [458.4 |458.8 |459.3 |459.6 |460.0 |460.5 |460.8 |461.2 |461.7 |462.0 |462.4 |462.9 [463.2 |463.6 |464.1 A | 
= 75 1459.5 1459.8 |460.3 |460.7 |461.1 [461.5 |461.9 |462.4 |462.7 |463.1 |463.6 |463.9 |464.3 |464.8 |465.1 [465.6 |465.9 [466.3 |466.8 |467.2 | 
= 76 |462.6 |462.9 |463.4 |463.8 |464.2 [464.6 |465.0 |465.4 [465.8 |466.2 1466.7 |467.0 |467.5 |467.9 |468.2 |468.7 [469.1 |469.5 |469.8 |470.3 1| 
= 77 1465.6 |465.9 |466.4 |466.8 |467.3 |467.6 |468.1 [468.5 |468.8 |469.3 |469.7 |470.1 |470.5 |470.9 |471.3 |471.7 |472.2 |472.5 |472.9 |473.4 oa 
= . 78 |468.6 |468.9 |469.4 |469.9 |470.3 [470.7 [471.1 |471.5 |471.9 |472.3 |472.8 |473.1 |473.6 |474.0 |474.4 |474.8 |475.2 |475.6 |476.0 |476.5 3] 
= hae 471.6 |471.9 |472.4 |472.8 |473.3 |473.6 1474.1 |474.5 1474.9 |475.3 1475.8 |476.1 |476.6 |477.0 |477.4 |477.8 |478.3 |478.6 |479.1 |479.5 i | 
= 1474.6 1474.9 |475.4 |475.8 |476.3 |476.6 |477.1 |477.5 |477.9 |478.3 |478.8 |479.1 |479.6 |480.0 |480.4 |480.8 /481.3 |481.6 /482.1 ae % 
81 "1477.5 1477.9 |478.3 |478.8 |479.2 |479.6 |480.1 |480.5 |480.9 |481.3 |481.8 |482.1 |482.6 |483.0 |483.4 (483.8 [484.3 [484.6 [485.1 | 485. f 
5 82 |480.5 1480.8 |481.3 |481.7 |482.2 |482.5 |482.9 |483.4 |483.8 |484.3 |484.7 1485.1 |485.5 |485.9 |486.3 |486.8 [487.2 |487.6 [488.1 |488.5 | 
= 83 [483.4 [483.7 |484.2 |484.6 |485.1 |485.5 |485.9 |486.4 |486.7 |487.2 |487.7 0 [488.5 |488.9 |489.3 [489.7 |490.2 |490.6 |401.0 [401.5 | 
= 84 |486.3 |486.7 |487.1 |487.6 |488.0 |488.4 |488.9 |489.3 |489.7 |490.1 |490.6 |490.9 [491.4 [491.9 |492.2 [492.7 [493.2 [493.5 |493.9 |404.4 
= 85 |489.2 |489.6 |490.0 |490.5 |490.9 |491.3 [491.8 |492.3 |492.6 |493.1 |493.5 |403.9 |404.4 |494.9 [495.2 |495.7 [496.1 [496.5 |496.9 xe | 
= 86 1492.1 |492.4 |492.9 |493.4 |493.8 |494.2 [494.7 |495.1 |495.5 |495.9 |496.4 |496.8 |497.3 |497.7 |498.1 1498.6 |499.0 |/499.4 /499.9 ° 4 
= 87 |494.9 |495.3 |495.7 |496.2 |496.7 |497.0 |497.5 |497.9 [498.3 |498.8 |499.3 |499.6 |500.1 |500.6 |500.9 [501.4 |501.9 |502.3 |502.7 /503.2 ; 
= 88 |497.8 |498.1 |498.6 |499.1 |499.5 [499.9 |500.4 [500.8 |501.2 |501.7 |502.2 [502.5 |503.0 |503.5 |503.89|504.3 |504.8 [505.2 |505.6 |506.1 } 
= 89 1500.6 |500.9 |501.4 |501.9 |502.4 |502.7 |503.2 |503.7 1504.1 |504.5 1505.0 1505.4 1505.8 |506.3 |506.7.|507.2 |507.6 |508.0 |508.5 |508.9 4 
90 |503.4 |503.8 |504.2 1504.7 |505.2 |505.6 |506.0 |506.5 |506.9 507.4 |507.8 |508.2 |508.7 [509.2 |509.5§/410.0 |510.5 /510.9 |511.3 |611.8 ; 
} 91 |506.1 1506.5 |507.0 |507.5 |507.9 |508.3 |508.8 |509.3 |509.7 [510.1 |510.6 |511.0 |511.5 |611.9 |512.8 [512.8 513.3 |513.7 [514.1 |514.6 | 
92 |508.9 |509.3 [509.8 |510.3 |510.8 |511.2 [511.6 |512.1 |512.5 |512.9 1513.5 |513.8 |514.3 [514.8 |515.2 [515.7 [516.1 [516.5 [517.0 | 517.5 : 
| 93 [511.7 |512.1 |512.6 |513.1 |513.5 |513.9 |514.4 1514.9 |515.3 |515.8 |516.2 |616.6 |517.1 |517.6 |517.9 |518.6 |518.9 |519.3 [519.8 [620.3 a 
94 514.4 1514.8 1515.3 [515.8 |516.3 [516.6 |517.1 [517.6 |518.0 |518.5 |518.9 |519.4 [519.8 |520.3 [520.7 |/521.2 /521.7 [522.1 |522.6 [523.0 
| 95 |517.2 |517.6 |518.0 |518.5 |519.0 |519.4 |519.9 [520.4 [520.8 |521.3 [521.8 |522.1 |522.6 |523.1 [623.5 524.0 1524.5 |524.9 |525.4 94 
| 96 1519.9 |520.3 |520.8 [521.2 |531.7 |522.1 |522.6 |523.1 |523.5 1524.0 |524.5 |524.9 |525.4 |525.0 |526.2 1526.7 |527.2 527.6 528.1 |528. . 
: 97 |522.6 |522.9 |523.5 |523.9 |524.5 |524.8 |525.3 |525.8 |526.2 |526.7 |527.2 |527.6 |528.1 |528.6 |528.9 |520.5 |520.9 |530.4 |530.9 /531.3 : 
| 98 |525.2 1525.6 |526.1 |526.6 |527.1 |527.5 |528.0 |528.5 |528.9 |520.4 |529.9 |530.3 [530.8 |531.3 |531.7 |532.2 |532.7 |/533.1 |583.5 [534.0 | 
mn 99 {527.9 |528.3 |528.8 |529.3 |529.8 |530.2 |530.7 |431.2 |531.6 |532.1 |532.6 [533.0 |533.5 |534.0 |534.4 [534.9 |535.4 mo 536.3 [536.8 ; 
100 {530.6 |531.0 |531.5 |532.0 |532.5 |532.9 |533.4 [533.9 |534.3 [534.8 (535.3 |535.7 |536.2 [536.7 |637.1 |537.6 [538.1 |538.5 [539.0 (539.5 4 
NOTE: Values given in body of table are products of the square roots of the static and differential pressures in Ib. per sq. in., abs., 1 
and inches of water, respectively. 
Absolute pressures are based on atmospheric pressure of 15 Ib. per sq. in. 
Table has been condensed to serve field men in approximating meter readings. Intermediate readings for accurate measurements 
v may be obtained from pressure extension books, usually available in district offices. 
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SIMPLIFIED 
PITMAN 


WRIST PIN 
sence: HVATT 


Hyatt Spherangular Bearing equipped Pitmans, with 
their truly spherical rollers, properly compensate for 
misalignment and deflection of walking beams. 


Samson posts go out of plumb sometimes and this 
simplified Pitman application, allowing the bearings to 
align themselves, reduces maintenance and helps keep 
the unit pumping continuously. 


Hyatt Spherangular Roller Bearings have proved 
their ability to do the job RIGHT. If interested, 


The. spherical contour of the outer race oper- 
please ask for further details. 


ating surface and the angular contact between 


rollers and races are indicated in the trade 4,74 BEARINGS DIVISION * GENERAL MOTORS CORPORATION 
name Spherangular applied to this bearing.  rerrison, New Jersey + Chicago + Detroit + Pittsburgh + Oakland, California 
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Running Tour WITH MEN IN THE INDUSTRY 








== 


@ Dr. Joseph A. Sharpe has resigned 
as chief physicist of the Stanolind Oil 
and Gas Company to become associated 
with C. H. Frost Gravimetric Surveys, 
Inc., as vice presi- 
dent. With this or- 
ganization, whicn 
manufactures gravi- 
meters and conducts 
contract gravimet- 
ric field surveys, he 
will be primarily 
concerned with the 
geophysical and ge- 
ologic interpreta- 
tion of gravimetric 
surveys. After his 
graduation from the 
University of Ari- 
zona in 1928, Dr. Sharpe was instructor 
for 2 years at the university. He received 
his Ph.D. from the University of Wiscon- 
sin in 1934 at which place he had install- 
ed and operated the Madison seismolog- 
ical station. His new headquarters will 
be in the office, laboratory, and shop 
building occupied by C. H. Frost Gravi- 
metric Surveys, Inc., 1242 South Boston 
Avenue, Tulsa, Oklahoma. 


Dr. Joseph A. Sharpe 


@ C. Walter Spalding, manager of the 
power transmission machinery of Link- 
Belt Company, died on May 25 in Chi- 
cago. A veteran of World War I, Spald- 
ing maintained headquarters at the com- 
panys Ewart plant, Indianapolis, In- 
diana. He had been with Link-Belt since 
1910. 


@ Dr. G. P. Vincent has been appoint- 
ed from the position of manager of the 
sales development and technical service 
department of The Mathieson Alkali 
Works to that of the newly created posi- 
tion of technical director. In addition to 
his former duties, he will direct research 
and technical development and advise on 
technical matters concerning plant op- 
eration. In the latter capacities he re- 
places R. E. Gage, for 14 years director 
of research and development for Mathie- 
son, promoted to technical adviser for 
the company. Dr. Vincent has been with 
the company since 1930 and Gage began 
his employ in 1916. 


. @ Harry D. Wagner has joined the 


staff of engineers serving the Cleveland, 
Ohio, area, for The Foxboro Company. 
He has already taken up his new duties 
with headquarters at the company’s of- 
fice, 417 Bulkley Building, 1501 Euclid 
Avenue, Cleveland. Wagner has had ex- 
tensive training in industrial instrumen- 
tation, having supervised the installa- 
tion and operation of instruments in nu- 
merous plants, especially in the glass 
and rubber industries. 


@ Allen B. Gibson has been appointed 
director of production in the Southwest, 
District 3 PAW, with headquarters in 

ouston, Texas, according to Ralph K. 
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Davies. Gibson has served as assistant 
director of production for the Southwest 
District since late in 1944. He succeeds 
E. A. Wahlstrom, who has resigned to 
return to private industry. 


@ Rowland G. Whealton of Los An- 
geles, California, has been appointed to 
the post of director of production for 
District 5, PAW, the Pacific Coast States. 
He has been with PAW since September, 
1942, and replace E. L. Devis, who has 
resigned to return to private industry. 


@ A. H. DeFriest, for several years vice 
president and director of marketing has 
been promoted to assistant to the presi- 
dent of Socony-Vacuum Oil Company 
with headquarters at 26 Broadway, New 
York City. C. S. Beesemyer, a director 
of General Petroleum Corporation and 
former president of the Gilmore Oil 
Company has been appointed vice presi- 
dent and director of marketing succeed- 
ing DeF riest. John C. Sample will fill the 
position of general manager of the mar- 
keting department of General Petroleum. 


@ Leslie A. Baldwin, Greenwich, New 
York, vice president of Johns-Manville 
Sales Corporation, was honored by his 
business associates recently at a lunch- 
eon marking completion of his twenty- 
fifth year with the company. Baldwin has 
held a number of sales and executive 
positions with the company, specializing 
in selling, engineering, and construction 
work. His first position was as salesman 
in Kansas City, Missouri. 


@ Alvin F. Franz has been appointed 
general superintendent of the Buffalo 
plant of Wickwire Spencer Steel Com- 
pany, according to R. T. Dunlap, vice 
president in charge of operations. Franz 
was previously general superintendent 
of the Allan Wood Steel Company, Phil- 
adelphia, Pennsylvania, a position that 
he held for 15 years. In his new position 
he will be in charge of all production at 
Buffalo, including Wickwire Spencer’s 
open hearth, hot mill, and wire depart- 
ments. 
@ John W. Brice, executive vice 
president and director of The Car- 
ter Oil Company, affiliate of Stand- 
ard Oil Company (N. J.), has as- 
sumed the post of assistant coordi- 
nator of Jersey’s worldwide produc- 
ing activities. Brice joined the Car- 
ter staff in April, 1942, as a director 
and vice president in charge of ex- 
ploration activities. He will have his 
headquarters in the New York. of- 
fice of Standard of New Jersey. 


@ Elliott G. Ewell has been appointed 
vice president and manager of Mack’s 
southern division, according to A. C. 
Fetzer, vice president of Mack-Interna- 
tional Motor Truck Corporation. Ewell 
has been with the firm since 1924 and 
will make his headquarters at 730 Peach- 
tree Street, Atlanta, Georgia. He will be 





succeeded in Charlotte, North Carolina, 
as manager of that branch office by L. 
D. Marshburn. 


@ W. K. Holmes, superintendent of the 
Tulsa, Oklahoma, refinery of The Texas 
Company, died on June 4. He joined The 
Texas Company in 1907, and in 1926 
was made superintendent of the Port 
Arthur, Texas, refinery. In 1931 he was 
elected vice president of the California 
Texas Company, with headquarters in 
Los Angeles, California. 


@ Charles W. Olesen, equipment en- 
gineer for the Stanolind Oil and Gas 
Company, Tulsa, Oklahoma, died of 
heart attack on June 3. He was a gradu- 
ate of the Massachusetts Institute of 
Technology. 


@ Colonel Walter C. Pew has been 
awarded the Legion of Merit for “pi- 
oneer work in large scale personne] ‘ad- 
ministration” according to the War De- 
partment. During 
the period of the 
Normandy invasion, 
| Colonel Pew was 
deputy chief of pe- 
troleum, oil, and lu- 
bricants on General] 
Dwight, D. Eisen- 
hower’s staff. Pre- 
vious to volunteer- 
ing for duty with the 
army in 1942, Colo- 
nel Pew was general 
sales manager and 
Colonel Walter C. Pew director of Sun Oil 
Company. He was made a colonel in 
March, 1944, and headed a group of 54 


‘ picked oil men who sailed for Europe to 


speed invasion planning. After the Ger- 
mans were driven from Paris, Colonel 
Pew became American head of the pe- 
troleum section of the SHAEF Mission 
to France that handles all the Allied 
armies’ contacts with the French people 
and their government. 


@ Alexander C. Nagle, New York City, 
has been elected a director and member 
of the finance committee of the United 
States Stee] Corporation, succeeding the 
late Leon Fraser, according to Irving S. 
Olds, chairman of the corporation’s 
board of directors. Nagle, who last month 
succeeded Fraser as president of the 
First National Bank of New York, has 
spent his entire business career with the 
bank. He was first employed in 1907. He 
is a director and member of the finance 
committee of the American Radiator and 
Standard Sanitary Corporation and a 
director and member of the executive 
committee of the National Biscuit Com- 
pany, Federal Insurance Company, and 
Vigilant Insurance Company. He is also 
a trustee of the George F. Baker charity 
trust and president of the White Plains 
Hospital. 
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@ Louis E. Whyte of Washington, D. 
C. has been appointed supervisor of the 
educational department of the Independ- 
ent Natural Gas Association, according 
to John A. Ferguson, executive director. 
Whyte, with 15 years’ experience in 
Washington with newspapers, trade jour- 
nals, and business information service 
organizations, left the staff of the Bu- 
reau of National Affairs, affiliate of the 
United States News Organization, to ac- 
cept the INGAA position. His work will 
include the handling of news releases, 
collection and dissemination of material 
of interést to association members and 
the conducting of a program designed to 
educate the public generally regarding 
the problems of the industry. 





... in the Oil Field 


@ J. B. Elizey has been promoted from 
store manager of Bethlehem Supply 
Company’s Houma, Louisiana, store to 
district manager of the company’s newly 
created Louisiana Gulf District. He will 
have his office at the New Iberia store of 
the organization and will direct the com- 
pany’s activities in the territory assigned 
to the Houma, New Iberia, and Lake 
Charles stores. T. H. Salter, formerly dis- 
trict manager for the entire area, will 
now be manager for southeast Louisiana- 
Mississippi districts and will retain his 
office at the Harvey headquarters of the 
company. 

@ Arch H. Rowan spoke to the Petro- 
leum Engineers’ Club of Fort Worth, 
Texas, recently on his visit t6 Venezuela. 

* 





Salt water has its place—but it’s not in your oil well! And it’s 
easy to make a fluid-tight seal that bars it out. Just do two 
things — one, when you run casing put on enough B and W. 
Wall Cleaning Guides to really clean the walls of mud cake 
and debris and, two, move the casing while cementing. Result: 


a solid wall of cement, well 
bonded to the formation ...no 
thin spots, no channeling, no 
salt water. And no recementing! 


SEND FOR BULLETIN 102 
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BRUCE BARKIS @ KENNETH WRIGHT 


WEST COAST: 3545 Cedar Avenue . 


Long Beach. Calif. « Phone: L. B. 4-8366 
GULF COAST: 305 M & M Building 
Houston. Texas « Phone: Preston 9783 





@ Ing. Amado Chapa has been a 
pointed to represent the Edward L, Gm 
ter organization 
the Republic 
Mexico. Afte 
schooling in Mex 
and San Anto 
Texas, Chapa wa 
graduated from the 
Colorado School ¢ 
Mines with a degre 
in mining engineer 
ing. He has held po. 
sitions with varioug 
companies in Mey. 
ico previous to his 
present export-im- 
port organization to promote trade he. 
tween the United States and Mexico, 
@ Charles W. Miller, Jr., has been ap. 
pointed a member of the engineering 
staff of the Briggs Clarifier Company, 





ach 


Ing. Amado Chapa 


manufacturers of modern oil filtration 


equipment, Washington, D. C., and Beth 


esda, Maryland. Miller has been active. 


ly associated with the aviation industry 


for more than 20 years. Previous to go.” 


ing with Briggs, Miller served as presi- 


dent of Aircraft Enterprises, Ine,, 


Bridgeport, Connecticut. j 
@ H. O. Harder, division superintend 
ent, Cities Service Oil Company, 0 
homa City, was guest speaker recen 
at the annual banquet of the Petrole 


Engineer’s Club, University of Okla 


homa. He talked on the economy, tech 
nique, and adaptability of cleaning out 
and reconditioning oil and gas wells by 


the new process of detonating glass mat 
bles. 


Lloyd B. Smith, son of the late L, 
R. Smith, for many years chairman 
of the board of the A. O. Smith Cor-— 
poration, was elected vice presi- ~ 
dent and a member of the board at ~ 
a director's meeting recently. Mor- 
ris J. Vollmer, former assistant to ~ 
the president, was named assistant © 
secretary and assistant treasurer, 

and A. von Wening, vice president 


and controller, was elected to the 
board. 


@ Dr. Maxwell Gensamer, a staff mem- 
ber at Carnegie Institute of Technology 
for 16 years, became professor of metal- 
lurgy and head of mineral technology at 
the Pennsylvania State College on May 
1. Announcement of the appointment was 
made by Edward Steidle, dean of the 
school. Dr. Gensamer holds a U. S. pat 
ent for the manufacture of non-aging 
steel, has served as galvanizing foreman, 
chemist in charge of laboratory, and act- 
ing chief metallurgist in charge of 
heat treatment and galvanizing for the 
Page Steel and Wire Company, Mones- 
sen. His professional association wi 
Carnegie Tech began in 1929 when he 
was a graduate student and research as 
sistant in the metals research laboratory. 
In 1943 he was made professor. He has 
served on numerous advisory commit- 


- 
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DRILLING VALVES 
ARE QUICK OPENING 


ONLY 2% to 5 TURNS ARE 
REQUIRED TO FULLY OPEN 
OR CLOSE THE ORBIT DRILL- 
ING VALVE. THE SEATS ARE 
PROTECTED AGAINST 
DAMAGE FROM DRILLING 
TOOLS AND WIRE LINES. 


Orbit Flanged End Drilling Valve 


ORBIT DRILLING VALVES 
ARE AVAILABLE IN BOTH 
FULL OPENING AND NOM- 
INAL OPENING SIZES. WITH 
FLANGED OR SCREWED 
ENDS. 





See 1944 Composite Catalog 











SERVICE REPRESENTATIVES 


R. G. “Bob” Cole, Houston, Texas 
Phone Fairfax 0057 
Warehouse: 407 Velasco Street 
Houston 


Earl F. Warren, Phone 919-W, 
Alice, Texas 


Rex E. . Phone 6436, 
Prete Texas” 


ORBIT VALVE 
COMPANY 


unt) Sy wale] 4m Nerv." 
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tees.of the National Defense Research 
Council and has published many re- 
search findings in professional and sci- 
entific journals. 


@ V. B. Nelson, consulting engineer, 
announces the opening of offices at 2132 
Commerce Building, Houston, Texas, 
specializing in the 

calibration of pres- | ~ 

sure vessels, ships, | 
barges, tanks and } 
trucks, and the cor- | 
relation of gaging | 
media. He has had } 
20 years’ experience } 
in the oil industry, } 
including 12 years | 
as field and con- 
struction engineer 
with Sinclair Refin- 
ing Company and 8 
years with E. W. 
Saybolt and Company. Nelson will con- 
tinue as an active member of the ASTM 
advisory group on gaging and on the 
API committee on the calibration and 
gaging of pressure storage. 

@ Lieutenant Colonel John G. Towner 
has received the Bronze Star medal from 
Lieutenant General Robert C. Richard- 
son, Jr., commander of Pacific Ocean 
Areas Army Forces. The citation lauded 
his work as chief of the operations and 
planning subsection, Pacific Ocean 
Forces. Prior to to Colonel Towner’s en- 
listment he was employed with the Pure 
Oil Company, Olney, Illinois, in the civil 
engineering department, [llinois produc- 
ing branch. He has been overseas since 
May, 1942. 

@ William L. Dankmyer, 67, assistant 
treasurer of the Allegheny Ludlum Steel 
Corporation, Brackenridge, Pennsyl- 
vania, died at his home on May 27. He 
had been with Allegheny Ludlum for 33 





V. B. Nelson 


-years and had been assistant treasurer . 


since April 28, 1939. 


@ J. C. Schaefer, field engineer of the 
Allis-Chalmers Pittsburgh district office, 
has been appointed branch office man- 
ager at Youngstown, Ohio. He will suc- 
ceed E. H. Legler, who has been trans- 
ferred to the electrical department, Mil- 
waukee, Wisconsin. L. E. Stacey, field 
engineer of the Pittsburgh district office, 
has been transferred to Wheeling, West 
Virginia, as a resident field engineer. 


@ Dr. Lester M. Goldsmith, chief en- 
gineer of The Atlantic Refining Com- 
pany, has been elected chairman of the 
Philadelphia section of the Society of 
Naval Architects and Marine Engineers. 
The first meeting of the section under 
his chairmanship was held May 18. Pro- 
fessor Kenneth L. M. Davidson, director 
of the Stevens Institute of Technology’s 
experimental towing tank, Hoboken, 
New Jersey, was the principal speaker. 


@ Dr. Charles ‘E. Skinner, founder of 
the Westinghduse Research Laborator- 
ies, who recently retired as a civilian 
consultant of the Army Signal Corps, 
was honored recently by his former West- 
inghouse Electric Corporation associates 
at a dinner marking his eightieth birth- 
day. He had been retired from the com- 
pany 10 years prior to his accepting the 





_ W. M. Barnhill, assistant treasurer 


army's call to service in April 

Captain Leonard B. Loeb, navy scien 
and one of America’s most distingyigl 
physicists, on leave from the Unive 
of California, delivered the main - 
dress. 


@ A.H. Mitchell, manager of the 5 
sonnel and industrial relations dey 
ment of The Carter Oil Company, y 
elected a director of the company receg 
ly, according to O. C. Schorp, presi¢ 















































































the company, becomes treasurer, ’ 
the company for 25 years, Barnhill } 
served as assistant treasurer since 194 
He succeeds C. D. Mills, New York Gip 
Mitchell began his service with Car 
in February 1927 and has worked ag, 
roustabout, well tester, construction 
gineer, chief tlerk, and head of the pe 
sonnel and industrial relations depa 
ment, the latter since October 1937, 


@ John Paul Aprea has been appoin 

advertising and public relations direetg 
of the Eutetic Welding Alloys Compan 
Aprea, recently discharged from the an 
ed forces, is well prepared to assume 
new duties. He has served as advertis —. 
ing and sales promotion manager fort 
National Manufacturing Corporatio 
Tonowanda, New York, and as an ex 
utive in the advertising department 
the Ruberoid Company, New York Cit 
He will maintain headquarters at tf 
home office of Eutetic, 40 Worth Stree 
New York 13, New York. 


@ Dr. Paul H. Giddens, department¢ 
history and political science, Alleghet 
College, Meadvil 
Pennsylvania, 
been awarded a 
genheim Fellowshi 
that will release h 
from -his duties © 
Allegheny next year 
to write another 
ume on The Grow 
of the Petroleét 
dustry 1870-1 
The work will dea 
primarily with the 
leadership maiie 
tained by Pennsyk 
vania in the petroleum industry until 
lost its leadership to West Virginia al 
Ohio. 


@ W. F. Herbert of The Texas 
pany spoke on “Design of Casi 
Strings,” recently at the luncheon of the 
Petroleum Engineers’ Club. in F 
Worth, Texas. 


@ Charles F. Codrington has been @ 
pointed assistant to the manager and 
E. Caudle has been appointed sales m 
ager of the Allis-Chalmers blower 
compressor department, it has been 
nounced by John Avery, manager of & 
department, Milwaukee, Wisconsin. 
rington received an electrical engine 
ing degree from Texas A. & M. Colleg 
and worked for the Badger Motor Col 
pany before joining Allis-Chalmers ® 
1930. Caudle is a mechanical] engmeer 
ing graduate of Oregon State College 
worked for the Badger Motor Compal 
before joining Allis-Chalmer in 1939. 





Dr. Paul H. Giddens 
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Ax ounce or two of 
Steedy 6 welded to new or worn ex- 
haust valve faces adds 300 to 400 percent 
te their normal life, prevents burning, 
saves overhaul jobs, costs only a few 
cents per valve. 


¢ 


This folder outlines the simple proce- 
dure any garage or shop equipped 
with acetylene welding equipment can 
follow. Eliminates your worries about 
valve replacements and saves money 
as well. 


Write for folder 
“Weld New Life On- 
to Worn Valves With 
Stoody 6” — no obli- 
gation. 


STOODY COMPANY 


1142 SLAUSON AVE., WHITTIER, CALIF. 


STOODY 6-THE merTat 
THAT ADDS EXTRA MILES 
TO EXHAUST VALVE LIFE! 
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LAUGH win BARNEY 





“You look all in today, Bill. What’s the 
trouble?” 


“Well, I didn’t get home until just day- 
light, and then my wife woke up while I 
was undressing. She asked me if I wasn’t 
getting up rather early, and in order to 
avoid trouble I just put my clothes on and 
came down to the office.” 

7 7 vy 


The man was determined to pass the tav- 
ern on the way home without stopping in. As 
he approached the place, his resolve weak- 
ened, but finally with a masterful effort he 
passed on. Then after going a full block he 
stopped and congratulated himself: “Well 
done, old boy. Now come back to the tavern 
and I'll treat you to a snort!” 

v 5 7 


Medieal Officer: How’s Sgt. Saunders this 
morning ? : 

‘Nurse: I think he’s regaining conscious- 
ness. He tried to blow the foam off his medi- 
cine. 

7 y v 

A wedding ring is like a tourniquet—it 
stops circulation. . 

7 v 7 

Lady customer in shoe store: Of course, 
I want them comfortable, but at the same 
time good looking and attractive. 

Clerk: Yes, madam, I understand—large 
inside and small outside. 

7 v 5 

At the Teheran Conference, Premier Sta- 
lin told a story that still has diplomats laugh- 
ing. 

“The neighbor of an Arab sheik asked for 
the loan of a rope. ‘I cannot lend it,’ replied 
the sheik, ‘for I need it to tie up my milk 
with.’ 

“ ‘But surely,’ said the other, ‘you do not 
tie up your milk with a rope.’ 

“ ‘Brother,’ said the sheik, ‘when you don’t 
want to do something, one reason is as good 
as another’.” 

: ~ == # 

Many wise words are spoken in jest—but 
they can’t compare with the number of fool- 
ish ones spoken in earnest. 

7 5 5 

Old “Wolf”: You look so sweet I could 
eat you. : 

She: The ’ell you could, you haven’t any 
teeth! 

7 7 5 

Lots of people know a good thing the mo- 

ment some other fellow sees it first! 
7 Sf v 

Corporal to taxi driver: What are you stop- 
ping for? 

Taxi driver: 1 thought I heard the young 
lady say stop. 

Corporal: Well, she wasn’t talking to you. 

5 7 : 

“How’s your patient, Captain?” 

“Coming along fine, thank you. This 
morning he took a turn for the nurse.” 

7 v v 

“I had to change seats several times at the 
movies.” 

“Gracious, did a soldier get fresh?” 

“Yes, finally.” 

y + v 

She: Oh, he’s so romantic. When he ad- 
dresses me he always calls me “fair lady.” 

Friend: Force of habit, my dear; he’s a 
street-car conductor. 


— - 





They tell of the two ambitious little fleas ae 


who worked hard and saved their money gnd 
finally went out and bought their own 
v 7 Y 


Embarrassed young man: Er-ah-sir-J-e 


that is—I came to say that your daughter 


tells me that she-er loves me. 
Parent: Oh! And you have come to ask 
my permission to marry her? 
Embarrassed young man: No, sir; I came 
to ask you to make her behave. 
5 A v 7 
“IT want to die with my boots on,” 
the salesman. Said she, “Well, put ’em on! 
Here comes my husband.” 
7 7 7 
She: No, I don’t smoke, drink, or neck. 
He: Well, then, what do you do? 
She: I tell lies. 
e 2 #5. 
The queen bee is a hardy soul, 
She thumbs her nose at birth control, 
That’s the reason, beyond a doubt, 
There’s so many son’s of bees about. 
v v 7 


CEILING PRICES 


. =e l5e 
Chili in a bowl _ We 
Chili in a bow] with crackers. nn 

30c 








Chili in a bowl with crackers, spoon, 
and glass of water 
(Thanks to Joe W. Melton, University of 
Texas) 

7 vy 7 


“Boss, I must have a raise in salary—three 


other companies are after me.” 
“Name them.” 
“The light company, the phone company 
and the water company.” 
7 y 7 
A salesman making a two weeks stay in 
town, bought some limburger cheese to eat 
in his room. When he got ready to leave, he 
still had about half of the cheese left. He 
didn’t want to pack it nor did he want to 
leave it lying in the room. He went over to 
the windowsill, carefully removed a 
from its pot, buried the cheese and re 
the plant. A few days later, he received 4 
telegram from the hotel: “We give up; 
where did you put it?” 
7 $f Sf 
Diner: Waiter, there’s a fly in my soup. 
Waiter: That’s no fly, that’s one of those 
vitamin bees you’ve heard about. 
v y 7 
A Frenchman came to America to leam 
the language and soon got into difficulties 
with his pronunciation, especially with the 
group comprising “though” “plough” and 
“rou hug 
When the film “Cavalcade” began its rut, 
one newspaper review was headed “ ‘Caval 
cade’ Pronounced Success,” and the F 
man gave up the struggle and went 
home. 
v 5 v 


__A purchasing agent who requested @ SYP 


ply house to send him a new catalogue tf 
ceived this reply: 


eS. 


“The only part of our catalogue we a $ ; 


still certain about is the line that says, 1 


in 1885.’ All other information and prices ; 


have been withdrawn.” 


, ¢ @£ ’ 3 

She was just a second-hand dealer's daugh- 
ter and that’s why she wouldn’t allo 
on the old sofa. ‘ 
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The Baker Rotary Casing Scraper is rapidly growing 
in popularity as operators discover how easily and 
how thoroughly it scrapes and cleans the inside walls 
of the casing. While the rotary equipment still is in 
place, the “working surface" of your casing should be 
cleaned of all hardened cement and scale—all burrs 
left from gun perforating should be removed. This 
leaves the inside of your casing clean and smooth 
for all future work. Packers and swabs can be set 
or operated without damage to the rubbers. 


The Baker Rotary Casing Scraper is simple and 
strong in construction, is readily made up in the 
string, and does its work easily and safely. It is 
- serviced on a rental basis in the United States; sold 
elsewhere; and full details will be found on Page 357 - 
of the Composite Catalog. Or, write Baker Oil Tools, 
Inc., at Houston, Los Angeles, or New York, for your 
copy of the 1944 Baker Catalog. 


BAKER O/L TOOLS. INC. 
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Opens Dallas branch 


The General Detroit Corporation with 
factories in Detroit, Michigan, and Los 
Angeles, California, has opened a fac- 
tory branch warehouse in Dallas, Texas. 
E. A. Warren, executive vice president 
and treasurer, was in charge of the open- 
ng activities, along with S. M. Luce, 
southern sales manager for the company. 
'. D. Bacon, general sales manager and 
in ex-oil company official, visualizes the 
Dallas branch as being of great impor- 
tance to the oil field industry in the 
Southwest. The company, manufacturers 
of fire fighting equipment, carries a 


complete warehouse stock at the new 
branch, consisting mainly of portable 
fire extinguishers of all types including 
carbon tetrachloride, carbon dioxide 
types in all sizes, foam type extinguish- 
ers, and water types. The company’s line 
is Underwriter Laboratories, Factory 
Mutual approved. 

Merchandising to the oil industry is 
through such distributors as Continental 
Supply Company, Peden Iron and Steel, 
Hart Industria] Supply, and others of 
equal importance throughout the South- 
west. 


General Detroit Corporation main- 


























ASSURES FULL 
FLUID RECOVERY 
WITH MINIMUM 
WEAR ON CUPS 


TUBING 
CASING 


By reducing cup wear, the cost of swabbing is 
materially reduced. That’s why the “DOUBLE 
E” SWAB is a money-saver .. . it has an exclusive 
controlled expansion feature which greatly re- 
duces the wear on cups, at the same time provides 
for FULL fluid recovery. The load on the 
“DOUBLE E,” regardless of the depth well, is 
75 per cent less than that on other cup type swabs. 
The “DOUBLE E” is called the One-to-Four 
Swab, because the cups outlast ordinary cups one 


to four. 


Sold through supply stores everywhere, in sizes 
¥, to 1034 inches, all with the same exclusive 


“DOUBLE E” cup design. 
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tains a complete staff of “fire protec. 
tioneers” who are specialists in their 
field. They are at 2120 Jackson Street, 
Dallas, Texas. 


New Eastman office 


The Eastman Oil Well Survey Com. 
pany announces the opening of an of. 
fice in Victoria, Texas. In charge will 
be field service representative, B. Frank 
Johnson. 





Vogler appointed 


Arthur V. Danner, executive vice 
president of the Houdry Process Corpo. 
ration, Wilmington, Delaware, has ap. 
nounced the appointment of W. E. Vog. 
ler as director of in- 
dustrial relations’ ~~. en 
and personnel. Mr. 
Vogler has been 
consultant to indus- | 
try on industrial re- |” 
lations for many | 
years. As Director 
of Personne] at Pur- 
due University, one ; 
of the country’s 
largest engineering | 
schools, he devel- | 
oped an intensive in- — 
dustrial relations 
program for that school. Prior to his ex- 
perience at Purdue, Mr. Vogler had been 
for twelve years personnel manager of 
the Albany Division of Socony-Vacuum 
Oil Company, Inc., covering upper New 
York State and part of New England. 





W. E. Vogler 


Fairman named manager 


“i F. E. Fairman, Jr. 

Food Machinery Corporation has 
made two major changes in its executive 
set-up. Clarence M. Frazier, vice presi 
dent, who has headed Peerless Pump 
Division of the corporation for the last 
18 months, returns to the corporate head- 
quarters, in San Jose, California, to as 
sume more important work in connection 
with the overall management. 

Francis E. Fairman, Jr., formerly 4 
General Electric executive, was name 
manager of the Peerless division and & 
vice president of Food Machinery Corpo 
ration. . 
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Eg. A. Doyle dies 

Edmund A. Doyle, consulting engineer 
for The Linde Air Products Company, 
, unit of Union Carbide and Carbon 
Corporation, and a former president of 
the American Welding Society, died at 
his home in New York City recently. He 
was 64 years old. 

Doyle began his association with The 
Linde Air Products Company in 1922 as 
assistant general sales manager in charge 
of service. Four years later he became 
consulting engineer on process develop- 
ment, a position he held until his death. 





Joins Westcott and Greis 





Dean D. Ault 


Dean D. Ault has joined the Westcott 
and Greis division of American Meter 
Company as field engineer, with head- 
quarters at Houston, Texas. Ault is well 
known and highly regarded for his work 
on recording instruments and automatic 
control applications in the gas and pe- 
troleum industries, and remote automatic 
control and loading of natural gas regu- 
lators. 

Ault served in the U. S. Navy in World 
War 1. He is a graduate of the University 
of Arkansas, class of 1924, and of the 
Chicago Central Station Institute. He 
holds the degree of bachelor of electri- 
cal engineering. 





THE 
MIGHTY 


















Re / Mee. 
WAR LOAN 
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BB2=Double rows of Ball Bearings 

EP =Effective Packing Element 
P/V=Pressure or Vacuum 

LT =Low Torque under all conditions. 


Perfect flexibility with low torque is assured in every 
CHIKSAN Ball-Bearing Swivel. Yet Chiksan design and 
construction are so sound they can be expressed in a 
simple formula. There is nothing to tighten or adjust... 
no stuffing boxes to put the brakes on easy turning and 
thus produce excessive strains on pipe lines and fittings. 
Smooth, easy turning throughout 360° is provided in 
one, two and three planes. Packing Element is so effective 
the same Swivel may be used for either pressure or 
vacuum service...for loading or unloading. Chiksan 
Ball-Bearing Swivels are built for pressures to 3,000 p.s.i. 
and varying temperatures. Write for «test catalog. 


p= 


SWIVEL JOINTS 
FOR ALL PURPOSES BREA 


Chiksan Representatives in Principal Cities 





CALIFORNIA 
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CHIKSAN COMPANY 








Te Maleney Tank 





0. W. Maloney 


H. D. Crawford 


Harold D. Crawford will move to 
Tulsa, Oklahoma, from Dallas, Texas, 


and treasurer of Maloney Tank Manu- 
facturing Company, of Tulsa, it is an- 
nounced. J. S. Warren, chairman of the 
board, has sold his stock interest in the 
company to Crawford, as has Mrs. Harry 
Ross. 

Crawford is severing his official con- 
nection with the Crawford Tank and 
Supply Company, of Dallas, of which he 


is president. He is the son of the late . 


David Crawford of Parkersburg, West 
Virginia, who with his brother John es- 
tablished the Parkersburg Rig and Reel 
Company. 

O. W. Maloney will continue as presi- 
dent and chief executive officer of the 
company. He is the son of the founder, 
O. W. Maloney, Sr., who was the original 
patentee of the bolted steel tank. 





shortly to assume the duties of secretary 








engineering. 


material. 
longer. 


ing efficiency and economy. 


You're "In The Groove’ 
In More Ways Than One When You Use 


MARTIN PLUNGERS 


e You’re in the groove with correct hydraulic 


e Your grooved, Martin one-piece body is ac- 
curate, rigid, fluid-proof and more durable 
than any other ring type body. 


e Your Martin Rings perform uniformly and last 
much longer because of their accuracy and com- 
pensation for thickness variations in the ring 


e Your pump-tubes and working barrels will last 


e You’re in the groove for greater overall pump- 


Martin Plungers are made to fit any size or 
make of pump—more than 300 different lengths, 
diameters and thread combinations. 








JOHN N. MARTIN 
YT Dy, 


Tulsa, Okla 


1) W. Brady¢St. 











Martin Plunger 
. Body After Four 
Years’ Use. 


Field Representatives 


A. W. Branscum 
Tulsa, Okla. 

F. M. Wilson 
Wichita Falis, Texas 

J. Walter Wade 
Chicago, IIlinois 


Tom Hulett 
El Dorado, Ark. 
C. J. Baeten 
Wichita, Kansas 
Mrs. Lynn Holloway 
Houston, Texas 
E. C. Dilgarde 
Casper, Wyoming 
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Warren, who relinquished active map. 
agement of the company 3 years ago, be. 
coming chairman of the board and treas. 
urer, will retire from the organization 
after more than 30 years’ service, 20 of 
which he served as general manager. 

J. C. Highfill will remain as vice presj. 
dent and general manager. The company 
has been in continuous operation jp 
Tulsa since 1915. Maloney Tank Com. 
pany has devoted a major portion of its 
productive capacity during the war to 
making tanks and portable airplane 
landing field strips for the various armed 
forces. 

The firm now offers for both domestic 
and export trade a complete line of bolt. 
ed steel tanks, welded steel tanks, oil and 
gas separators, heaters and treaters, 

The company plants No. 1 and No, 2 
are at 38 North Peoria, in Tulsa. 





Daniel Orifice engineer 


John Whalan 


John Whalan has recently been ap- 
pointed chief engineer of the Daniel Ori- 
fice Fitting Company, Los Angeles, Cali- 
fornia. 

Whalan is a familiar figure ‘in the oil 
and gas industry, having been associated 
until a short time ago with a large West 
Coast firm in the capacity of chief engi- 
neer in charge of all engineering includ- 
ing design, experimental, development, 
and research work. Whalan will have 
complete charge of all engineering de- 
tails at Daniel. 


New laboratories 

A plant that started almost a half cen- 
tury ago in an 80 ft. by 100-ft. building 
and grew into 625,000 sq. ft. of manu 
facturing space, formally opened its new 
engineering laboratories at Rockford, 
Illinois, recently. The concern is Rock- 
ford Clutch (formerly Rockford Drill 
ing Machine) Division of Borg-Warnet, 
which is operating testing and researt 
facilities established in Rockford orig 
inally by the parent organization. . 

Announcing the acquisition, President 
Arch A. Warner made known that not 
only development and designing eng 
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neers, but the company’s sales experts, 
“able to analyze the various require- 
ments which result in the design and 
manufacture of more suitable clutches,” 
already have occupied the laboratory in 
the research unification move. 

“As soon as possible,” Warner said, 
“additional machinery and testing equip- 
ment for clutches in eight distinct fields 
served by Rockford Clutch will be in- 
stalled, and clutches for every purpose 
designed, developed, and tested in the 
laboratory as well as in the field.” 





Traner passes 


Emil C. Traner, veteran Rockford in- 
dustrialist and supervisory board chair- 
man of Rockford Clutch Division, Borg- 
Warner, died at his home in Rockford, 
Illinois after an extended illness. He was 
68 years old. 


Traner was born in Rockford August 
19, 1876, and spent his entire business 
career there, retiring last November as 
president and general manager of Rock- 
ford Clutch, formerly Rockford Drilling 
Machine Company, which he joined as 
secretary in 1916. 





Schlumberger changes 


J. L. Mathieu, former general sales 
manager for Schlumberger Well Survey- 
ing Corporation, has found it necessary 
to relinquish his duties in order to de- 
vote his entire time to exploitation and 
rehabilitation of the Schlumberger com- 
pany operating abroad. 

The duties relinquished by Mathieu 
will be assumed by E. F. Stratton, who 
for 10 years has managed the Illinois 
division of the Schlumberger Well Sur- 
veying Corporation. Stratton will make 
his headquarters in Houston. 

C. A. Doh, former district engineer in 
Mt. Vernon will replace him as manager 
of Illinois operations with the help of 
H. A, Nystrom, assistant manager. 





Maewhyte appointments 


R. P. Tyler, general sales manager of 
Macwhyte Company, Kenosha, Wiscon- 
sin, has appointed Fred M. Sime as dis- 
trict sales manager for the Pacific South- 
west and William J. Brett district sales 
manager for the Pacific Northwest. 

Sime is at Macwhyte Company’s San 
Francisco office, 749 ‘Bryant Street. Brett 
is at the company’s Portland, Oregon, 
office, 1603 N. W. 14th Avenue. 





Eastman chief engineer 


J. Gordon Jackson 
has been promoted 
| to chief engineer of 

all Eastman Oil Well 
Survey Companies. 
He has recently re- 
turned to Long 
Beach after an ex- 
tended tour of all 
the producing areas 
in the United States. 
Jackson joined the 
Eastman organiza- 
tion in 1939 and has 

J.Gordon Jackson’ had experience in 
all departments of the company. 
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Crane promotes 


Crane Company has announced the 
following changes in its sales and branch 
house division, effective June 16: Car- 
ter T. Pollock, formerly manager of 
Crane’s Chicago branch, is appointed 
manager of the central district with 
headquarters in Chicago; W. A. Bur- 
bine, formerly manager of the com- 
pany’s Cleveland branch is made man- 
ager of the Chicago branch; A. N. Ros- 
borough, formerly manager of the To- 
ledo branch is appointed manager of the 
Crane branch in Cleveland; W. D. La- 
Rue, manager of the Muncie, Indiana, 
branch is promoted to the managership 
of the Toledo branch, and R. C. Daniel- 
son, formerly manager of the plumbing 
department at the Indianapolis branch 
is made manager of the Muncie branch, 
replacing LaRue. 





Sperry-Sun representative 


The Sperry-Sun Well Surveying Com- 
pany of Philadelphia, but with sales and 
service offices in Houston, Corpus Chris- 
ti, Marshall,. Odessa, Texas; Lafayette, 
Louisiana; Long Beach, Bakersfield, 
California; Oklahoma City, Oklahoma, 
and Casper, Wyoming, have just an- 
nounced the appointment of the Moul- 
den Oilfield Services as their exclusive 
representatives in the Rocky Mountain 
territory. This covers the states of North 
Dakota, South Dakota, Montana, Wyom- 
ing, Utah and Colorado, and the north- 
western part of New Mexico. Headquar- 
ters of the Moulden Oilfield Services is 
329 South McKinley Street, Casper, 
Wyoming. 

The Moulden organization is headed 


by Carl Moulden, formerly associated. 


with Manning and Brown, who are one 
of the well-known and highly regarded 
operators in this territory. Moulden is a 
graduate of the Texas A. & M. College 
and has had many years’ practical ex- 
perience in drilling operations. He is 
thoroughly experienced and will advise 
in the selection and use of the Sperry- 
Sun Well Surveying Company’s instru- 
ments and technical services, which in- 
clude the multishot surveys made with 
the Surwel Gyroscopic Clinograph, ren- 


_ tals of the Syfo Inclinometer, the E-C 


Inclinometer and the directional single 
shot instrument and Polar Core Orien- 


‘tation service. 





Overman appointed 


Thermoid Company, Trenton, New 
Jersey, announces that H. W. Overman 
has been placed in charge of industrial 
friction materials. Overman’s experience 
well qualifies him ‘for his: new duties. 
Previous to his recent association in his 
father’s business, he was with Ferodo 
Asbestos, Inc., for 9 years. During the 
last 4 years with Ferodo, he was in 
charge of original equipment sales to 
both industrial and automotive custom- 
ers. He is a mechanical engineer and a 
member of the Society of Automotive 
Engineers. 

Overman’s appointment marks anoth- 
er step in Thermoid’s program to ex- 
pand its engineering service and sales 
of frictien blocks to industry. 


WEIGHT INDICATOR 
POINTS 








CONTROLLING 
RECORD-BREAKING WELLS 
1S MARTIN-DECKER'S 
SPECIALTY 


This business of fur- 
nishing control. instru- 
ments for world’s rec- 
ord wells is becoming 
a fixed habit with Mar- 
tin-Decker. For over 
18 years in every 
country in the world 
where a new depth 
record has been estab- 
lished, Martin-Decker's 
drilling control instru- 
ments have been used. 

But whether you go 
deep or shallow, 
there's a Martin-Deck- 
er instrument made to 
meet your drilling 
needs. To complete 
better wells, make 
your choice MARTIN- 
DECKER. 


Write for Catalog or see the 
Composite Catalog for 
descriptions of all” 
Martin-Decker Products. 


MARTIN-DECKER CORP. 
LONG BEACH, CALIFORNIA 


A. F. MeQUISTON, BAKERSFIELD, CALIFORNIA 
REED ROLLER BIT CO., HOUSTON, TEXAS 
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Oil-field operations make heavy demands on men and equipment. 
Motor trucks particularly are expected to stand up under exception- 
ally tough duty — get men and heavy equipment through to loca- 
tion, regardless of weather and without benefit of paved highways. 


Oil-field operations are a “natural’’ for FWD four or six-wheel drive 
trucks. Power on all wheels — controlled by the FWD center 
differential — gives these trucks the extra push to get through over 
the roughest terrain and in the most severe weather. With every 
wheel a live puller the hauling power is there — oil men know 
FWDs are dependable “prime movers.” 


Write for literature and complete information on the complete 
FWD line of four and six-wheel drive trucks for oil-field service. 
THE FOUR WHEEL DRIVE AUTO COMPANY 
3. Clintonville, Wisconsin 


Canadian Factory: Kitchener, Ontario 





Py ORIGinaL Exciysive BUILDERS 
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PAULSBORO TCC UNIT DESIGNED FOR TREATING 
OR REDUCED CRUDE. CRACKING OPERATIONS 


By JOHN H. KUNKEL, Refinery Editor 


| EXCLUSIVE | Tue basic rate of 
fresh feed and re- 
cycle flow, the combination of which 
forms the total charge to the Paulsboro 
TCC vaporizer furnace in treating op- 
erations, is established by 2 rate-of-flow 
controllers. One is installed in the fresh 
feed line between the fresh feed pump 
and the fresh feed heat exchanger, the 
other in the reeycle transfer line between 
the recycle pump and the junction of 
the fresh feed and recycle lines at the 
inlet of the vaporizer furnace. 

As previously mentioned, the flow of 
the combined charge splits into 4 paral- 
lel streams for pass through the vapor- 
ier furnace. The division of the com- 
bined charge, into 4 parallel streams 
through the furnace is accomplished by 
4 hand-controlled valves with indicat- 
ing flow meters installed on the up- 
stream side of each valve. As the rate 
of flow has previously been established, 
rate-of-flow controllers are not required 
at this point. Automatic firing contro] of 
each individual pass is by means of a 
furnace outlet temperature controller 
with thermocouple element installed in 
each of the 4 lines near its respective 
outlet. The usual recording and indicat- 
ing potentiometer points are provided at 
intermediate points to transmit tempera- 
tures of oil and flue gas. 

@ Cracking operations. It will be re- 
called that, in cracking operations, flow 
is from the vaporizer furnace through a 
tar-stripper and then through the super- 
heater before entering the reactor. 

A temperature controller on the tar- 
stripper regulates its top temperature 
by throttling the amount of reflux over 
the stripper top. The stripper bottoms 
cold tar recycle stream is under con- 
trol of a liquid-level controller. A liquid- 
level controller installed on the strip- 
per’s down-flow draw-off pan controls the 
rate of flow pumped from the draw-off 
pan back to the transfer line from the 
vaporizing furnace to the, stripper, or 
for transfer of hot tar to mix with the 
fractionator bottoms. 

The superheater is equipped with the 
usual indicating and recording potentio- 
meter points on both the oil and flue gas 
side. An automatic firing controller main- 
tains the outlet temperature at the level 
required by the operation being con- 
ducted. 

@ Reactor and kiln diagram. A fea- 
ture of the main control room instrument 
panel is a diagram of the reactor, cat- 


‘alyst elevators, and thermofor kiln. The 


elt-hand side of the diagram is an out- 

e of the catalyst hopper and reactor 
mowing vapor lines, the purge steam 
line, the seal line, and. the catalyst lines. 
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The center is devoted to the reactor and 
kiln catalyst elevators. The right-hand 
side is a diagram of the thermofor kiln 
superimposed on a graphic temperature 
indicating potentiometer. Twenty man- 
ually-operated flag indicators are install- 
ed on this section to show the position of 
the hot air and flue gas dampers. The 
entire diagram is arranged to provide 
the operators with a complete picture of 
the operation being conducted by means 
of red, green, and white lights, the po- 
tentiometer readings and the damper 
flags. 


@ Reactor controls and lights. Bypass- 
ing and/or blocking off the oil vapors 
from or around the reactor is accom- 
plished by three motor-operated valves. 


A description of the 
controls that are vi- 


tal to the operation 


of a thermofor cata- 


lytic cracking unit. 





Manually-operated switches, mounted on 
the panel, are provided to open or close 
these valves. A fourth switch controls 
the interlock. Open valves are indicated 
on the reactor and kiln diagram by a 
green light whereas red lights indicate 
closed valves. 

As a seal] at the top of the reactor, to 
prevent escape of oil vapors into the feed 
hopper, a differential pressure controller 
maintains a 1% lb. differential pressure 
between the oil vapor disengaging space 
and the catalyst distribution section. If 
a loss of seal occurs, an audible alarm 
sounds and, by pneumatic and electrical 
means, the differential pressure control- 
ler closes the catalyst valves at the top 
and bottom of the reactor until the seal 
is restored or the catalyst valves are 
manually opened. 

A rate of flow controller alarm is in- 
stalled on the superheated steam line 
into the bottom of the reactor. If a loss 
in steam flow occurs an audible alarm 
sounds, a red light glows on the panel, 
and the catalyst valves close until steam 
flow is restored or until the catalyst 
valves are manually opened. 


PART 3 (Conclusion) 
PRINCIPAL CONTROLS 


A differential pressure instrument re- 
cords the pressure drop across the re- 
actor catalyst bed, and, also records the 
static pressure at the top of the reactor. 
Should the static pressure exceed 15 lb., 
which would result in oil vapors blowing 
out through the reactor hopper, an alarm 
sounds, a red light glows, and the cat- 
alyst valves at the reactor top and bot- 
tom close. 

To depressure the reactor, when shut- 
ting down, a vent with a remote operated 
valve is installed on the effluent line from 
the reactor. 

Temperature recorders are installed 
for various points in the catalyst bed and 
similar instruments are provided to re- 
cord the temperature of the effluent leav- 


ing the reactor and the temperature of 


catalyst entering the reactor. 


@ Reactor catalyst hopper. The flow of 
catalyst through the kiln and reactor 
is controlled by 2 air pressure-actuated 
chopper-type valves, one of which is in- 
stalled at the inlet to the reactor feed 
elevator and the other at the inlet to the 
kiln elevator. Provision is made for open- 
ing and closing these valves manually. 
The catalyst level in the hopper is 
maintained and shown by a level indi- 
cating and recording controller. The 
level instrument is a motor-driven screw 
and paddle that pneumatically transmits 
to a recording and controlling instru- 
ment mounted on the main board. If the 
catalyst level in the hopper rises above 
normal, the controller opens the reactor 
bottom chopper valve, feeding the kiln 
elevator, to compensate for the increased 
level. A light is installed on the panel to 
indicate operation of clay level indicator 
motor. 
@ Catalyst elevator controls. The kiln 
feed elevator normally is started by turn- 
ing the control switch on the instrument 
panel to “start.” The motor starts on 
reduced voltage because an impedance 
coil is in series with the line in each 
phase. As the motor accelerates it gen- 
erates counter EMF, which reduces the 
current. The voltage across the imped- 
ance coil therefore decreases in propor- 
tion, whereas the voltage across the mo- 
tor increases in proportion, causing in- 
crease in torque and acceleration. When 
the voltage rises to a predetermined 
level, a contactor closes, thereby shunt- 
ing out the impedance coil and connect- 
ing the motor on full line voltage. A 
dashpot timing device is installed to de- 
lay somewhat the closing of the contac- 
(Continued on Page 239) 
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(Continued from Page 235) 
tor. When the contactor closes a pilot 
yalve is energized admitting air to the 
chopper-type valve at the reactor base, 
causing it to open and permitting flow 
of catalyst into the moving kiln feed ele- 
yator buckets. 

The kiln feed elevator is stopped by 
turning the switch to “stop,” energizing 
a relay that is held in by its holding con- 
tact. A second contact opens causing 
the chopper-type valve referred to. to 
close by de-energizing its pilot valve. 
When the chopper-type valve is fully 
closed, a limit switch energizes a timing 
relay, which in turn stops the elevator 
drive motor after lapse of its time set- 
ting. 

Starting and stopping of the reactor 
feed elevator is accomplished in the 
same manner. The chopper-type valve at 
the bottom of the kiln is part of the sys- 
tem and functions similarly to that on 
the bottom of the reactor. 

An emergency stop push button, nor- 


Air flow meter on TCC unit. 
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Top. View of left-hand side, Pauls- 
boro TCC panel. Bottom. View of 
right-hand side, Paulsboro TCC 


instrument panel. 


mally used to suspend operation of the 
elevators, is installed on the control 
panel. 

A “reset” push button is installed on 
the panel beneath the emergency stop 
button. After stoppage of the elevators 
by means of the emergency button, or as 
the result of overload, short-circuit or un- 
dervoltage, the reset button must be op- 
erated before either, or both, elevators 
can be restarted. Operation of the reset 
button energizes an undervoltage relay, 
which, common to both motors, has a 
setting of 0.8 sec. The undervoltage re- 
lay causes closure of contacts on relays 
on both elevator motors, each having 
1.0 sec. settings. This insures that both 
motors will stop on a voltage drop ex- 
ceeding 0.8 sec. independent of any pos- 


sible uneven functioning of the individ- 
ual undervoltage relays controlling the 
elevator motors. 

As stated, the chopper-type valves are 
interlocked with the motor controllers 
so that when motors are thrown across 
the line by their controller, the valves 
open. Manual stopping of either motor 
first causes its feed valve to close, with 
the motor stopping within a definite time 
after the valve closes. The valves are also 
closed automatically due to overload, 


-short circuit, undervoltage, or operation 


of the emergency push button. Lights on 
the diagram indicate operation or non- 
operation of the elevator motors. 

When an elevator load exceeds normal] 
by approximately 10 per cent, that ele. 
vator is automatically stopped by a 
“high” relay, the stoppage also closing 
the chopper valve related to that ele- 
vator. Conversely, when load decreases 
to approximately 90 per cent of normal, 
a “low” relay closes, opening the related 
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DIAGRAM OF CONTROL PANEL 
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feed valve to restore load conditions in 
excess of 90 per cent. 

The chopper valves may be opened 
or closed, independent of their inter- 
locks, by turning their control switches 
respectively to “open” or “close” posi- 
tion. When the control switches are turn- 
ed to “auto” the interlocks are automat- 
ically restored. 

Two 3-phase indicating wattmeters are 
installed on the control panel—one for 
each elevator motor—to indicate the cat- 
alyst handled in tons per hour. 


@ Kiln controls. A catalyst level indi- 
cator and recorder controller, identical 
to that in the reactor catalyst hopper, is 
installed in the top of the kiln. A green 
light on the diagram indicates operation 
of the screw-and-paddle-drive motor. 

The chopper valve at the kiln bottom 
is manually controlled to govern the cat- 
alyst rate of circulation. The rate, by 
means of this valve, can be varied from 
50-130 tons per hr. 

The potentiometer graphic tempera- 
ture indicator has 12 double scales, each 
of which indicates the temperature at 2 
points in each kiln zone, i.e., that of the 
catalyst entering the zone, and the tem- 
perature of the catalyst leaving the zone. 
Zones in use are indicated by the flags, 
which also show the position of the hot 
air and flue gas dampers. Fourteen man- 
ually-lit white lights indicate which cool- 
ing coils are in use. Should there be an 
excessive temperature in any one zone, 
an audible high-temperature alarm 
sounds and a red light burns to indicate 
the zone affected. 

Below the kiln diagram there appears 
a representation of the steam drum and 
water circulating pump to show the 
steam and water circuit. The level in the 
drum is governed by a liquid-level con- 
troller with the following light combi- 
nations showing on the diagram: Green, 
high level; green and white, interme- 
diate level; white, normal level; white 
and red, intermediate level; red, low 
level. A green light above the water cir- 
culating pump indicates normal pres- 
sure on the pump discharge, whereas a 
red light indicates a pressure drop be- 
low normal. 


@ Fractionator controls. The flow of 
quench from the bottom of the fraction- 
ator is governed by a recording flow con- 
troller installed downstream of the 
quench cooler. This functions to adjust 
the quench flow according to the tem- 
perature desired in the fractionator 
above the desuperheating baffles. Indi- 
cating potentiometer points are installed 
in this zone. 

Each fractionator sidestream is con- 
trolled by a recording flow controller on 
the stripped material going to storage 
with release of unstripped distillate from 
the fractionator regulated by a liquid. 
evel controller operating from the bot- 
tom level of each stripper. 

Fractionator temperature recording 
and indicating points are installed at key 
ocations in the tower to show the tem- 
perature of the tower top, each side- 
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stream draw-off, bottom temperature, etc. 

Tower top temperature is controlled 
automatically by a temperature control- 
ler on the reflux line that regulates the 
amount of reflux pumped back over the 
fractionator’s top. 

Water is released to the sewer from 
the gas separator automatically by an 
interface-type liquid-level controller, 
whereas transfer of unstabilized distillate 
is regulated automatically by a liquid- 
level controller on the line to storage. 

Admission of the fractionator side cut 
to the recycle surge drum is governed 
by a liquid-level controller on the drum. 


@ Acknowledgments. The writer is in- 
debted to D. L. Hooker, manager of 





Easiern and Foreign Refineries, H. W. 
Sheldon, Paulsboro refinery manager. 
and Daniel McCarthy, public relation: 
—all of Socony-Vacuum Oil Company, 
Inc., for the many courtesies extended. 
He gratefully acknowledges the as- 
sistance given- by R. M. Chesney, genera. 
foreman, Socony-Vacuum Paulsboro 
Cracking Department, and Dr. E. R. 
Smoley, W. C. Dickerman, Jr., R. D. 
Underwood, and P. W. Thomen—all of 
The Lummus Company—in supplying 
the data from which this series of articles 
was written. He particularly thanks Stan- 
ley M. Mercier, chief engineer, Jeffrey 
Manufacturing Company, for permission 
to quote from his materia] on the subject 
of hot catalyst elevators. k** 
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In actual service under all operating conditions as 
applied to every type of pipe assembly, Harrisburg 
Drop-Forged Flanges prove their excellence. 

The unvarying uniformity of these Flanges meets 
every test of strength and safety, and their use by the 
country’s largest industries points to the fact that 
Harrisburg Drop- Forged Steel Flanges deserve 
your consideration and trial. Low hub, Vanstone, 


Butt Welded and Slip-on types. 


Harrisburg makes its own steel. \ a 


HARRISBURG STEEL CORPORATION 


Harrisburg, Pennsylvania 
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Manager of sales 


Daniel A. Herrick has been 4p. 
pointed manager of sales of d’Este dj. 
vision of American Chain and Cable 
Company, Inc., with headquarters » 
Reading, Pennsylvania. Although this js 
a new division of the company, the d’Este 
line of automatic regulating valves 
pressure reducing valves, tank and float 
valves has been made by the company 
for some time, and Herrick has been 
active in the sale of these products for 
several years. 


Director of purchases 


Young Radiator Company, Racine, 
Wisconsin, announces the appointment 
of J. A. Rumpsa as director of pur. 
chases. Rumpsa has had a wide back. 
ground of practical experience in the 
field of purchasing. He completed an 
academic course at DePaul, Chicago, 
Later he accepted the position of as. 
sistant purchasing agent for the Illinois 
Malleable Iron Company of Chicago, 
From the Illinois Malleable Iron Com. 
pany he moved to California to go into 
business for himself. In 1929 he joined 
the staff of the purchasing department 
of the Caterpillar Tractor Company. He 
was appointed director of purchases of 
the Young Radiator Company, April 15. 





Dowell vice president 


John G. Staudt, general manager of 
Dowell Incorporated, has been made a 
vice president of the company. Staudt, 
who holds degrees in chemical engineer- 
ing from the University of Michigan, 
joined Dowell in 1932 at the time the 
company was formed. He held numer- 
ous field positions before moving to Tul- 
sa in 1934. He became general man- 
ager of Dowell in 1942. 





To new post 


W. G. Wood,, purchasing agent, has 
resigned from the Continental Supply 
Company to become special representa- 
tive in the Mid-Continent territory for 
the Champion Machine and Forging 
Company of Cleveland, Ohio, makers of 
Champion plain end couplings. Wood 
has been with Continental since 1916. 
and was made purchasing agent in 192¢ 

R. E. F. Schmid, who succeeds W. 6. 
Wood as purchasing agent, has beea 
associated with Continental since 1919, 
and is well known throughout the oil 
country having worked as store manage! 
and field salesman at several Mid-Conti- 
nent points until 1935, when he was 
transferred to the Dallas home office. 


Kelly to new post 


The Industrial] Engineering Company, 
manufacturer and applier of Somastic 
pipe coating, announces the appointment 
of Thomas F. P. “Pat” Kelly as technical 
service engineer. For the last 15 years he 
has been engaged in corrosion mitigation 
work, and has been active in the oil, g8, 
and water pipe line fields. Kelly wil 
make his headquarters in Bartlesville, 
Oklahoma. 
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Export manager 


Looking ahead to 
the day when war- 
time restrictions 
will permit resump- 
tion of its extensive 
export business, the 
George E. Failing 
Supply Company, 
Enid, Oklahoma, 
and Houston, Texas, 
manufacturers of 
portable drilling 
equipment, has an- 
nounced the ap- 
pointment of G, P. 
Gregory, Jr., as export manager. 

An office has been established at 30 
Rockefeller Plaza, New York City. 





G. P. Gregory, Jr. 


Davis succeeds Taylor 

C. E. Davis, general manager of the 
manufacturing department of Shell Oil 
Company, Inc., New York, has been 





C. E. Davis J. F. M. Taylor 


elected a vice president to succeed J. F. 
M. Taylor, vice president in charge of 
manufacturing, according to a recent 
announcement. Taylor, who resigned ef- 
fective June 15, is returning to California 
in order to devote more time to his per- 
sonal interests and some private oil in- 
dustry consulting work. 

Well-known throughout the industry, 
Davis has been active during the war 
years in a number of industry-govern- 
ment committees, including the aviation 
gasoline advisory committee of the Pe- 
troleum Administration for War, and is 


MECHANICAL ENGINEERS 


Experienced in oil tools, 
pumps, rigs, and drilling 
equipment. 

Must have successful pre- 
war background. Permanent 
position with large, progres- 
sive organization. In reply- 
ing give full particulars, 
places worked, projects, etc. 

Institute of Product Re- 
search Dept. LAH-448 South 
Hill Street, Los Angeles 13, 
California. 
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now serving as chairman of its catalytic 
cracking subcommittee. 

Davis, a native of Oklahoma, received 
his early education there and in Mis- 
souri. He went to work for the Shell or- 
ganization in 1917 as a shipping clerk in 
the company’s refinery at Cushing, Ok- 
lahoma. In ensuing years he was ad- 
vanced to other positions at the com- 
pany’s refineries at Wood River, Illinois, 
Arkansas City, Arkansas, East Chicago, 
Indiana, and Houston, Texas. In 1932 he 
was transferred to the company’s main 
office at St. Louis in the operations sec- 
tion of the manufacturing department. 
The followmg year he became assistant 
to the manager of that department, and 
in 1938 assistant to the vice president in 





charge of manufacturing. In 1940 he was 
made manager of the manufacturing de- 
partment, and in 1943 general manager 
of manufacturing. His home is at Ards- 
ley-on-Hudson outside New York City. 











Move Chicago office 


Reflecting growth of its business in | 
the Chicago area and confidence in the | 
postwar future, Shand and Jurs Com- 


pany, manufacturers of petroleum tank 
fittings, has moved its Chicago office 
from 310 South Michigan Boulevard to : 
the Marshall Field Annex at 25 East 1 
Washington Street. The new telephone 
number is 1031. Robert Balke is the en- 
gineer in charge. 
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Leschen Pre-Formed Wire Rope 


Working conditions in the oil fields demand 
a wire rope designed for that particular 
industry; a rope with high tensile strength, 
exceptional toughness and the ability to 
withstand wear and fatigue. 
“Hercules” wire rope is made for hard 
Look for the one red strand; 
Leschen’s guarantee that high quality is 
constantly maintained. 






















Leschen's 





< 
nepENONS™ 









Reetor expands 


Rector Well Equipment Company’s 
Fort Worth, Texas, headquarters an- 
nounces an expansion program that has 
put the production of Rector casing- 
heads and tubingheads at a far greater 
volume than at any time in the com- 





pany’s 14-year history. A modern, fire- 
proof shop covering 15,000 sq. ft. of 
floor space on a 2%-acre site less than 
2 miles from downtown Fort Worth is 
now completely outfitted with the latest 
machine tools for head manufacture, 
and for assembling and testing com- 
plete Christmas trees. A railroad spur- 
line runs directly into the shop. Ample 
warehouse space is available for the 
housing and handling of large stocks. 





New Rector plant at Fort Worth. 
Inset: View of a few of the pro- 
duction machines. 


The manufacture of Rectorheads is 
continuing in the Wichita Falls plant 
where once all the company’s produc- 
tion was handled. Complete facilities for 
the assembly and testing of Rector 


Christmas trees have also been installed 
at the Wichita Falls location and at the 
Rector plant in Houston. With the ey. 
pansion of manufacturing facilities, Ree. 
tor Well Equipment Company has ip. 
creased its field staff to beyond prewar 


size. 





Ohio appointments 


Several new appointments and 
changes in The Ohio Oil Company, Find. 
lay, Ohio, have been announced by YW, 
B. Emery, vice president and manager 
of production. 

C. J. Hares, division geologist of the 
Casper division has been placed in 
charge of geologic research for foreign 
fields and foreign prospective oil and 
gas provinces. 

R. W. McCanne has been appointed 
division geologist of the Casper division, 
succeeding Hares in that position. 

F. R. Clark, division geologist of the 
Tulsa division, has been assigned to the 
handling of special problems involving 
geology and related matters in the Tul- 
sa division. 

R. A. Koenig, formerly division geol- 
ogist and acting manager of the Findlay 
division, has been appointed division 
geologist of the Tulsa division. 

R. L. Fillner, division landman for 
the Findlay division, has been appointed 
acting superintendent and division land. 
man of the Findlay division, to assume 
all supervisory responsibilities in that 
division formerly carried by Koenig. 

















PIPE LINE CORROSION 
WIND ELECTRIC PLANTS 
New Improved 1945 Model 


JACOBS 


2 Sizes — 1200 and 2000 Watts 
10 to 40 Volts 


The new Jacobs Cathodic Wind Wy, 


Electric Plants represent nearly 10 
years of manufacturing research in 
this field. Wherever reasonable 
wind conditions prevail, these 
plants will profitably retard corro- 
sion. Practically no maintenance 
attention is required. They are 
fully automatic in operation. 


Write for Literature 


THE JACOBS WIND ELECTRIC COMPANY, INC. 


Pipe Line Division: MINNEAPOLIS 11, MINNESOTA, U.S.A. : 
America's Oldest Manufacturer of Wind Electric Plants 





Prompt Delivery 








LINE SCALES 






9 MODELS 


to choose from 


(Above) Super 500,000# capacity, 14” dial. 

(Below) Packer Special, Capacity 40,000#, 6” 

dial. 18 other models for every drilling, well 
servicing, or work-over need. 


With a Line Scale you know the pull on 
the line, and the weight on the bit in 
pounds. Accurate, sensitive, rugged, dur 
able and economical. 


Although we are working at top capacity 
to supply ship yards and the U. S. Nevy 
—we are still able to furnish Line Scales 
to the oil industry. Write for folder and 
prices. 


LINE SCALE CO., Inc. 


Phone 2-1768, 907-11 SE 29th St., Ben 4248 
Oklahoma City, Oklehome 
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Special leave for Gis 


A special leave of absence will be 
granted to employes of The Texas Com- 
pany who return from military service 
and who desire to take advantage of the 
Servicemen’s Readjustment Act of 1944 
(the G. I. Bill) to pursue studies that 
will benefit them in their future asso- 
ciation with the company, it is an- 
nounced by W. S. S. Rodgers, chairman 
of the board of directors. In addition, 
financial assistance in the form of loans 
without interest will be extended to 
these veterans in cases where the amount 
available under the law may be inade- 
quate. 

The leave is for one year, subject to 
extension at the end of each year, pro- 
vided the employe is making satisfactory 
progress in his studies. The educational 
leave is available to any employe who 
had at least four months’ service with 
Texaco before entering military service. 

The employe’s benefits under the com- 
pany’s group life insurance, pension, and 
hospitalization plans, will continue as 
though the employe were in active com- 
pany service. 

Upon the employe’s return to com: 
pany service, full consideration will be 
given to the knowledge and skill he ac- 
quired while on educational leave and 
to his accumulated seniority with the 
company, including the period of his 
leave. More than 5000 men and women 
of The Texas Company are on military 
leave of absence. 





Cavins expands facilities 


The Cavins Company, 2853 Cherry 
Avenue, Long Beach, California, an- 
nounces the recent completion of a mod- 
ern office building with enlarged service 
and manufacturing facilities. The Cav- 
ins suction bailer and other well clean- 
ing products, as well as the new Cavins 
depthometer for wire line measurements, 
are manufactured at this address. 





New service policy 


Buckeye Traction Ditcher Company, 
Findlay, Ohio, has announced a new 
service policy for the Mid-Continent 
area. Instead of maintaining branch of- 
fies and stocks of parts in several key 
tities, as in the past, it is planned to 





WANTED 
Metallurgist 


Electrical Instrument Engineer 
(preferably with E.E. degree) 


Rockbit Designer 

by one of largest oil tool manu- 
facturers in Southern California. 
Specify which position you are ap- 
plying for. Send complete data 
about yourself in first letter. Fine 
Openings for right men. Salary 
Open. Address Box 28, c/o The 
Petroleum Engineer, P. O. Box 
1589, Dallas, Texas. 


ees 
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have each Mid-Continent dealer even- 
tually stock an adequate supply of parts 
for pipe line trenchers and other Buck- 
eye equipment, so that operators can ob- 
tain “on-the-spot” service. 

The first step in carrying out this plan 
is the elimination of Buckeye’s Tulsa 
branch office and parts depot, as such. 
In the future, complete parts stock and 
greatly improved service facilities will 
be maintained by the Wylie-Stewart Ma- 
chinery Company whose main office and 
warehouse is at 1400 Exchange Ave- 
nue, Oklahoma City, Oklahoma, the lat- 
est addition to the family of Buckeye 
dealers in the Mid-Continent field. 

Officials. of the Buckeye Traction 
Ditcher Company feel that the new set- 


up will bring a definite improvement in 
service. 


E. Franks promoted 
Allis-Chalmers Manufacturing Com- 


pany, Tractor Division, announces the 
appointment of Ernest Franks in charge 
of sales of industrial wheel tractors and 
power units with headquarters at Mil- 
waukee, Wisconsin. Franks has been 
with the company since 1927. From that 
time until 1935, he was engaged in serv- 
ice and field engineering. His broad ex- 
perience in the field qualifies him well 
to handle sales of industrial wheel trac- 
tors in addition to the power unit de- 
partment, which he has headed for the 
last 10 years. 
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FACTORY PROCESSED 
STEEL PIPE 


PROTECTION 


FACTORY PROCESSED PIPE 
1S READY TO INSTALL 


GENERAL PAIN 
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HILL-HUBBELL processed Steel Pipe has 
three big advantages over the field job. 
No. 1—Multiple coated—and—wrapped 
protection is applied at our factory, the 
pipe is delivered ready to install, thus 
saving time. No. 2—Pipe line engineers can 
figure time costs more accurately in ad- 
vance, because of less risk of delay. No. 3— 
HILL-HUBBELL standardized pipe pro- 
tection will give longer service life. 


T CORPORATION 
| HILL, HUBBELL & CO. - Division - Cleveland. Ohio | 


- EXPORT OFFICE: SAN FRANCISCO, CALIFORNIA, US A> 
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Weyland promoted 


A. H. Weyland, general superintend- 
ent of the Arkansas Natural Companies 
since 1933, was elected to the office of 
vice president and sas 
general manager, 
and director, of the 
Arkansas Louisiana 
Gas Company, Ar- 
kansas Natural Gas 
Corporation, Arkan- — . 
sas Fuel Oil Com- © ~ 
pany, and Arkansas 
Pipeline Corpora- 
tion, at a board 
meeting in New 
York City, the home 
office at Shreveport, 





A. H. Weyland 


Louisiana, announced. The resignations 
of D. W. Harris, former president, and 
B. R. Muirhead, former treasurer, of 
the Arkansas Natural Gas Corporation, 
were accepted by directors. Harris and 
Muirhead resigned to accept executive 
positions with another organization. 

Joining the Cities Service organization 
in 1919 after graduating from Texas A. 
and M. College, where he received a 
B.S. degree in electrical engineering, 
Weyland moves into his new office with 
26 years’ of well qualified experience in 
the oil business. He first became a part 
of the Cities Service family in Bartles- 
ville, Oklahoma, when he accepted a 
position as junior engineer with the 
Empire Companies. 


———— 


Kxom 1919 through 1926 Weyland re. 
ceived a well-rounded education in the 
oil business while on assignments in the 
states of Arkansas, Texas, Kansas, and 
Oklahoma. 

In 1925 he was transferred to El Do. 
rado, Arkansas, and promoted to the 
position of district superintendent of 
the Natural Gas and Fuel Company, ip 
charge of drilling. In 1926 he was moved 
to Tullos, Louisiana, as district superin. 
tendent in charge of drilling and pro- 
duction in the Urania field. 

Weyland was promoted to the position 
of superintendent of oil production, Ar. 
kansas Natural Gas Company, in 1998 
and transferred to Shreveport. 

In 1933 he was again promoted and 
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made general superintendent in charge 
of all operations of the Arkansas Natural 
and all associated subsidiaries; the Loy. 
isiana Oil Refining Corporation, Arkan. 
sas Louisiana Gas Company, Arkansas 
Fuel Oil Company, Arkansas Pipeline 
Company, and the Little Rock Gas and 
Fuel Company. 

In 1936 Mr. Weyland was elected vice 
president of the Arkansas Louisiana Gas 
Company, a subsidiary of the Arkan. 
sas Natural Gas Corpuration. 

Two other promotions announced by 
the board included that of H. T. Goss, 
chief engineer of all Arkansas Natural 
Companies, who will assume the position 
formerly held by Weyland; and M. J. 
Lasseigne who was named treasurer of 
the Arkansas Natural Gas Corporation. 
Arkansas Louisiana Gas Co.; replacing 
Muirhead. 

Goss has been with the Cities Service 
organization for 23 years, and has acted 
in the responsible capacity of chief en- 
gineer since July, 1932. 

Lasseigne started with the Empire 
Companies, Bartlesville. Oklahoma, in 
1919 after graduating from Louisiana 
State University. He was named acting 
head of the financial department in Feb- 
ruary,. 1944. 


B. P. Sibole dies 


Barton P. Sibole, 57, Tulsa, Okla 
homa, president of the Stanolind Pipe 
Line Company, died June 6 of a heart 
ailment. He had been confined to his 
home and a hospital since January. | 

Sibole was one of Tulsa’s leading civic 
figures. His interests were widespread 
and there was perhaps no one in the city 
of Tulsa who was more generally known 
and liked than he. 

He went to Tulsa in 1920 as temporary 
assistant to S. C. Phillips, head of the 
Sinclair Oil and Gas Company motot 
transport department. When Stam 
Oil Company of Indiana acquired 
ownership of the Sinclair Pipe Line Com 
pany in 1921, Sibole became assistant !0 
John R. Manion, president of the latter 
firm. In 1930, Standard bought the othe! 
half of the Sinclair company, and 
was made vice president of the Stane 
lind Pipe Line Company, the name ' 
which the Standard of Indiana’s pipe list 
system was known. He was made pfest 
dent of Stanolind February 2, 1942, - 
ceeding A. W. Peake, now president 
the Standard Oil Company of Indians. 
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Bannan honored 
Thomas J. Bannan, president of the 


Angeles and its associate, the Pacific 
Gear and Tool Works of San Francisco, 
was recently elected vice-president of 
the American Gear Manufacturers’ As- 
sociation at its annual meeting at Hot 
Springs, Virginia. ; 
In addition to his 25 years’ service 
with these two Coast firms, Bannan is 
president of the Webster-Brinkley Com- 
pany and the Hallidie Machine Com- 
pany, both of Seattle, and is a member 
of the OPA advisory committee for the 
gear industry. He has been active in the 
affairs of the AGMA for many years and 
prior to his election was a member of the 
association’s executive committee. 





Kobe division manager 

Kobe, Incorporated, a member of 
Dresser Industries, has announced the 
appointment of Ross J. Lyons as Cali- 
fornia division man- 
ager to fill the va- 
cancy occasioned by 
the recent advance- 
ment of W. F. Slater 
to the new position 
of manager of tech- 
nical service. Lyons 
will make his head- 
quarters in the com- 
pany’s California di- 
vision offices in the 
Wilson Building, 
Huntington Park. 

After attending 
the engineering school of Oklahoma Uni- 
versity and doing varied field work with 
producing companies, Lyons became as- 
sociated with the U. S. Engineers in 
Saint Louis as an inspector and hydrog- 
rapher. In 1936 he returned to the oil in- 
dustry and became interested in pump- 
ing equipment and for several years was 
actively engaged in field and technical 
studies of pumping operations. Lyons 
joined Kobe in 1941 at Oklahoma City 
and was later appointed district man- 
ager of the company’s operations in the 
North Texas area, which position he 
had filled until his recent move to Cali- 
fornia. 





Ross J. Lyons 


Key Company promotions 








M. E. Burkhart B. J. Gross 


Key Company, East St. Louis, Illinois, 
announces the appointment of M. E. 

urkhart as vice president in charge of 
sales, to replace B. J. Gross, who was 
transferred to the company’s eastern of- 
fice, 420 Lexington Avenue, New York 
City, on May 1. 
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; 


Western Gear Works of Seattle and Los ' 





Burkhart has been with the company 
18 years and was appointed chief en- 
gineer on the death of Dr. Fred Key in 
1939. Gross has been with the company 


12 years and was manager of sales for 


‘the last 5 years. He will be associated 


in the New York office with G. C. Smith, 
who has been with the company more 
than 20 years. The change is intended 
to provide better consulting service for 


the oil refining industry in the eastern - 


district. 





Expand facilities 


Expansion of plant facilities and con- 
solidation of sales offices were accom- 
plished recently by Rucker-Vaughn 





Company in its Oakland location at 4228 
Hollis Street. The company manufac- 
tures the Vaughn line of pressure regu- 
lating valves and gas and oil burning 
equipment, as well as the Arnold lubri- 
cator, an air tool specialty. 

According to Clark E. Rucker, who is 
in charge of sales, the company has step- 
ped up its production capacity, both 
through plant expansion and improved 
production methods. The new develop- 
ments include an improved service de- 
partment for the complete rebuilding of 
used valves, and full valve maintenance 
service. Production is headed up by 
Clifford Vaughn. 

The company also is distributor for 
a number of production tool lines. 








CLEVELANDS 


THE CLEVELAND TRENCHER COMPANY 
20100 ST. CLAIR AVE. « CLEVELAND 17, OHIO 
“CLEVELANDS” Save More... Because They Do More 
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New directors 


The election of William L. Martwick, 
Lee A. Swem, and Charles E. McCulloch 
as directors of Foster Wheeler Corpora- 
tion was announced by J. J. Brown, 
chairman of the board. Each of the new 
directors has been associated with the 
corporation for several years and is well 
known throughout the industry. 

Martwick is vice president in charge 
of general sales. After spending several 
years in the work of fuel preparation, 
furnace design, and combustion, he be- 
came president of the Aero Pulverizer 
Corporation, which was absorbed by 
Power Specialty Company in 1926. The 


latter company then organized a pulver- 
izer and furnace division with Martwick 
as manager, an arrangement that was 
continued after Power Specialty was suc- 
ceeded the following year by the Foster 
Wheeler Corporation. In 1932 Martwick 
went to Chicago as director of Foster 
Wheeler’s western offices and 5 years 
later was appointed general sales man- 
ager with headquarters in New York. 
He has been a vice president since 1940. 

Swem has been the corporation’s 
patent counsel since May, 1936, and be- 
fore that, while engaged in the practice 
of law, devoted a considerable part of 
his time to Foster Wheeler’s patent prob- 
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STAYS ON THE JOB 


. » Needs No Pampering 


AR-TIME demands for petroleum production empha- 

size the thing for which Case oilfield engines are 
known—the way they keep running without fuss or favor, and 
with little attention. Shutdowns are relatively rare. Runs of 
months and sometimes years are reported almost as a matter 
of routine. Naturally, this little need for minor repair and long 
life before overhaul lead to low cost per barrel of oil pumped, 
and leave profits on narrower margins. 


To put that kind of endurance into pumping power, Case 
has all the lessons from seventy years of building sturdy engines 
for outdoor work. To get the extra hours and years of service 
built into Case engines you may have, be sure they receive reg- 
ularly the little care they require. To get that same endurance 
in new engines, see your distributor; he may be able to supply 
you. Case oilfield engines are built in 30, 49, and 68 horse-. 
power sizes. J. I, Case Co., Racine, Wis. 


DISTRIBUTORS F 
Southwest Machinery Co., 1900 Linwood Bivd, Oklahoma City, Okla.; Tulsa and Hobart, Okla. 
Wn. K. Holt Machinery Company, San Antonio, Texas 
Southwest Equipment Company, Dallas and Kilgore, Texas 
The Gulf Tractor and Equipment Company, 3100 Polk Street, Houston, Texas 
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lems. A native of Washington, D. C., he 
graduated from Georgetown Univers; 
Law School in 1926 after first studying 
mechanical engineering at George Wash. 
ington University and the Massachusetts 
Institute of Technology. He became ap 
examiner in the U. S. Patent Office and 
then was associated with William G, Me. 
Knight in the practice of law in New 
York City. When McKnight, who was 
Foster Wheeler’s patent attorney, re. 
tired, Swem succeeded him. 


Manager of Foster Wheeler’s petro.’ 


leum refinery division for the last 8 
years, McCulloch has had a wide expe. 
rience in the field of chemical engineer. 
ing. After graduating from Massachu. 
setts Institute of Technology in 1926, he 
joined the National Carbon Division of 
the Union Carbide and Carbon Corpora. 
tion as an analytical chemist and later 
became chemical engineer for the Tide. 
water Oil Company. He joined Foster 
Wheeler’s refinery division in 1927 and 


10 years later was appointed manager 


of the department, in which position he 


thas gathered together a corps of out- 


standing experts in the many phases of 
this complicated work. 





Joins Lincoln Electric 
The addition of Gorham W. Woods 


to its engineering staff has been an- 
nounced by The Lincoln Electric Com- 
pany, Cleveland, 
Ohio. 

Joining the com- 
pany as research en- 
gineer, Woods will 
devote a major part 
of his time to the 
development of elec- 
trodes, a post for 
which he is well 
qualified in view of 
his many years’ ex- 
perience in the field 
of chemistry and 
metallurgy. 

A graduate of Rice Institute of Hous- 
ton, Texas, he received his B.S. degree 
in chemical engineering in 1923. 

Woods was chief chemist of the 
Hughes Tool Company, of Houston for 
7 years, and development engineer of 
the same firm for 12 years. His duties 
included the design, manufacture, and 
use of oil field tools and supervision 
of work in various steel mills and oil 
fields in the southwest and Mexico. 

During the last 3 years he was process 
engineer of the Dickson Gun Plant, 4 
Hughes-operated concern, where he had 
charge of the technical aspects involved 
in the manufacture of cannon by the 
centrifugal casting process. 

A registered professional engineer in 
the states of Texas and Ohio, Mr. Woods 
is a member of the American Welding 
Society and in 1940-41 was chairman of 
the South Texas Section. He has done 
considerable research and experimen 
work in the development of welding elec: 
trodes, materials, and processes. He is 
also a member of the American Society 
for Metals and Tau Beta Phi fraternity. 





G. W. Woods 


THE PETROLEUM ENGINEER, June, 1945 














sion of 
rpora- 
i later 
> Tide- 
Foster 
27 and 
anager 
ion he 


rf out-. 


ises of 


Woods 
on an- 
- Com- 





ds 


Hous- 
legree 


f the 
on. for 
ser of 
duties 
, and 
vision 
id oil 
D. 

rocess 
ant, @ 
e had 
olved 
y the 


per in 
Voods 
»|ding 
an of 

done 
rental 
, elec- 
He is 
ociety 
rnity. 


1945 








Export representative 


Appointment of H. Lester Freeman as 
Washington representative for the ex- 
port division of the Oil Well Supply 


Company, U.S. Steel 
subsidiary, was an- 
nounced by Fred F. 
Murray, company. 
president, Dallas, 
Texas. 

Freeman, during 
the current war, has 
filled several impor- 
tant posts in the Pe- 
troleum Administra- 
tion for War, in- 
cluding that of ex- * 
ecutive secretary of 
the foreign petro- 
leum materials committee and executive 
secretary of the foreign operating com- 
mittee. 

Freeman has a background of long ex- 
perience in the foreign oil industry. He 
was employed by the Soc. Romano-Am- 
ericana in Rumania from 1926 until the 
summer of 1941. He served in various 
capacities with this foreign subsidiary 
of the Standard Oil Company of New 
Jersey, becoming assistant purchasing 
agent in 1930. In 1935 the Standard Oil 
Company sent him to London as assist- 
ant to the European manager of the 
Foreign Production Department. In 1937 
Freeman returned to Rumania as assist- 
ant to the manager of the Romano- 
Americana’s production department. 

Returning to the United States in 
1941, he assisted in the organization of 
the Portland Pipe Line Company. In 
1942 he joined the PAW staff as mate- 
rials specialist. 





H. L. Freeman 


Engineering service 


A new type of service available to the 
petroleum industry has been organized 
under the name of John P. Squier. The 
address is Box 6100, Dallas, Texas. A 
feature of this new organization is pre- 
cision computing of orifice meter charts 
by the use of Emco-McGaughy integra- 
tors. All work is done under the super- 
vision of gas measurement experts and 
engineers, and smaller operators may 
now obtain these advantages through 
this source, it is announced. The rapid 
service available on chart computations 
will form a convenient service to the 
larger companies in the event of equip- 
ment emergencies or labor shortages, it 
is pointed out. 





Geologist speaks 


Stating that Lower California is a 
strip of territory as long as the State of 
California itself and that it has been 
relatively unexplored geologically in 
comparison to its northern neighbor, 
Carl H. Beal, Los Angeles consulting 
geologist, addressed the Pacific Section 
of the American Association of Petro- 
leum Geologists at a luncheon held at 
the University Club on Friday, May 25. 


Beal’s subject was “A Reconnaissance 
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” 


of the Geology and Oil Possibilities of 
Baja California.” 

Up to the time a party of geologists 
of which Beal was a member spent 18 
months in exploring Lower California 
in 1921 and 1922 very little work had 
been done in the area by geologists. Due 
to the inaccessibility of the country not 
much work has been done on a large 
scale even today. “There are lots of 
problems to be worked out by future 
geologists,” continued Beal. 

Beal stated that two areas, both in 
the west central part of Lower Califor- 
nia, should be further explored for the 
possibilities of oil, although no encour- 
aging indications of oil, such as oil 
seepages, could be found in these re- 
gions. 


The speaker considered that the area 
comprising Lower California is part of a 
great rectangular block bounded on the 
east by a deep trough which is the Gulf 
of California, and drew some interesting 
analogies between the mountains of the 
northern part of Lower California with 
the Santa Ana Mountains near Los An- 
geles. 

Beal divided up the territory in gen- 
eral into three divisions, a northern part 
consisting of mountains rising to an 
elevation of 10,000 ft., a central area 
consisting of some mountains and a 
desert region, and a southern part which 
culminates in a low isthmus with many 
granite ridges. “Granites occupy nearly 
one-half of the area of Baja California,” 
he said. 
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~| AIME chapter officers 


Officers of the new North Texas See. 
tion of the AIME elected at the first 
meeting held May 31 in Dallas, Texas, 
and distinguished guests are: Richard 
T. Bright, Mercantile National Bank, 
Dallas, secretary-treasurer; Charles H, 
Pishney, Cummings, Berger, and Pish- 
ney, Fort Worth, chairman; E. DeGol.- 
yer, DeGolyer and MacNaughton, Dal. 
las, past president and director of the 
AIME; Brad Mills, executive secretary 
American Association of Oilwell Drill- 
ing Contractors, Dallas, vice-chairman; 
W. S. Morris, vice president-general 
manager, East Texas Salt Water Dis- 
posal Co., Kilgore, past chairman Petro- 
leum Division and member executive 
committee of AIME; P. P. Gregory, 
Yates Pool Engineering Committee, 
Fort Worth, director; Gordon Fisher, 
Gulf Oil Company, Fort Wort!, vice- 
chairman, and K. Bruce Davidson, 
Humble Oil and Refining Company, 
Wichita Falls, vice-chairman. Directors 
elected but not shown are T. K. Knox, 
Republic Natural Gas Company, Dal- 
las; George Card, Stanolind Oil and 
Gas Company, Fort Worth; and V. C. 
Perini, Jr., geologist and oil operator, 
Abilene, and Barney Fisher, Los Tecas 
Petroleum Company, Dallas. 

Regular monthly meetings will be 
held alternately in Fort Worth and Dal- 
las beginning next September. Mem- 
bers of the East Texas section who live 
in Dallas have been released to permit 
their affiliation with the North Texas 
section. The new section was created by 


a order of the board of directors on May 

~ 16 at a meeting in New York. Charles 

| : B. Carpenter, U. S. Bureau of Mines, 

’ = Dallas; Warren J. Jackson, Lane-Wells 

ff CORROSION ; ‘ > Company, Dallas; R. S. Mc¥arland, Sea- 
ee Kee board Oil Company, Dallas; Lynn K. 

Lee, Pure Oil Company, Fort Worth, 

AND ALG AE = Y? sea® “Hs and L. F. Peterson, Stanolind Oil and 

' : Gas Company, Fort Worth, served as 


co NTROL , ling the nominating committee and drafted 


by-laws for the North Texas Section. 





in the New sales managers 


F As a step in current plans to effect 
a ETRO LEUM WE -” a ead soved 4 better service to the industry and to meet 
READ e TE . the expanding requirements for hy: 

IN DUSTRY WATER ONDITIONING draulic pumping equipment, Kobe, In- 


corporated, a member of Dresser Indus- 








— tries, has just announced the appoint- 

E ment of two sales management positions 

D \ HAE 4 j | ‘{e & CO Tate in the company’s Mid-Continent Di- 
J E ° . vision. 


GENERAL OFFICES eye 
yAeh) West Wacker Drive, Chicago 6, Hl. nate the activities of the company’s 
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southern districts including the Gulf 
Coast, East Texas, West Texas, and 
North Texas. The sales management of 
the company’s northern districts cover- 
ing Oklahoma, Kansas, Wyoming, Ne- 


Pty 4 





R. A. Feemster 


M. L. Walraven, Jr. 


braska, and I]linois in the future will be 
under the direction of M. L. Walraven, 
Jr, who will continue his headquarters 
in the company’s Tulsa offices. Both of 
these activities will remain under the di- 
rection of R. G. Ralph, division man- 
ager in Oklahoma City. 

After graduating from the School of 
Petroleum Engineering. at Oklahoma 
University in 1932, Feemster for several 
years was associated with the engineer- 
ing and production department of a 
major oil company. In 1941 he joined 
Kobe as district representative in Okla- 
homa City and was later appointed Mid- 
Continent division sales manager, which 
position he has filled until his recent 
move to Dallas. 

Walraven, after specialized work in 
the machine tool and engineering design 
field of both the aircraft and oil pro- 
ducing equipment industries, joined the 
Kobe organization in California during 
1933. He was later associated with the 
company’s early work in the Oklahoma 
City field and in 1940 was appointed 
district manager in charge of the com- 
pany’s Kansas activities. In 1942 Wal- 
raven was advanced to the district man- 
agership of the Tulsa office, which posi- 
tion he has filled until his recent promo- 
tion. 


Textbook award program 
A 12-page brochure, covering the ob- 
ject and purpose of the award program 
for textbooks in modern design and set- 
ting forth all rules and conditions gov- 
erning the program, has been published 
by trustees of The James F. Lincoln Arc 
Welding Foundation, Cleveland, Ohio. 

The brochure is the official document 
of the new award program as announced 
by the foundation in April to encourage 
preparation of textbooks on design for 
use of engineering undergraduates in 
machine design and in structural de 
sign for fabrication by all processes in- 
cluding welding. It covers thoroughly 
the types of subject matter to be treated 
in these two important fields, listing the 
awards, which are divided into the two 
classes and which total $20,000. 

The brochure, entitled, ‘$20,000 
Award Program for Textbooks Covering 
Machine and Structural Design for 

odern Processes Including Welding,” 
may be obtained gratis by anyone inter- 
ested. Requests should be addressed, 
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Secretary, The James F. Lincoln Arc 
Welding Foundation, Cleveland 1, Ohio. 


To S. A. posts 

The appointment of Patrick W. Cross 
as manager of the Sao Paulo office of 
Westinghouse Company of Brazil and 
the appointment of W. W. Parker as re- 
gional engineer in the Rio de Janeiro 
office of Westinghouse have been an- 
nounced by the Westinghouse Interna- 
tional Company. 

Cross, who is a graduate of the Vir- 
ginia Polytechnic Institute, entered the 
Westinghouse student course in 1934 
after a year with the Newport News 
Shipbuilding and Drydock Company. In 
1936 he went in the transportation di- 
vision of the Philadelphia district office. 


In 1939 Cross transferred to the dis- 
tributor sales department of the West- 
inghouse International Company where 
he remained until 1941 when he went to 
Venezuela for C. A. Armco Venezolana, 
the Westinghouse distributor for the pe- 
troleum industry. In his present posi- 
tion he will serve as regional engineer 
of the Sao Paulo area as well as man- 
ager of the Sao Paulo office. 

Parker joined Westinghouse as a 
member of the student engineering 
course upon his graduation from Yale 
Sheffield Scientific School in 1927 and 
was transferred to the switchgear di- 
vision the following year. In his new 
position, as regional engineer, he will 
render technical assistance to Westing- 
house distributors and customers. 
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one cost-saving operation. 


Crutcher-Rolfs-Cummings of Houston . 
alternates two coats of enamel and two layers of as- 
bestos felt for the first time. 


bows J-M machine double- 
coats and double-wraps pipe 
lines—gives dual protection in 





In recent months, this ingeni- 
ous machine has double-coated 
and double-wrapped hundreds of 
miles of pipe lines for that extra 
protection against severe corro- 
sive conditions. 


Johns-Manville has pioneered 
both in the manufacturing of as- 
bestos wrappings ... and in the 
means of their mechanical appli- 


UY) Johns-Manville oLéestos Pipeline Felts 


i : Newest machine . . . developed especially for J-M by 


. . effectively 


cation. Asbestos felt—most widely 
used material for pipe wrapping 
... guards against soil stress and 
distortion. 


Do the job better—in less time 


For full details on how the J-M 
Coating and Wrapping Machine 
and J-M Asbestos Pipe Line Felts 
can guard your own lines against 
corrosion—and save you time 
and money in your pipe-wrap- 
ping operation—write Johns- 
Manville, 22 East 40th Street, 
New York 16, N. Y. 
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Many Engineers are using THIN 
WALL PIPE by welding the joints 
with WEDGE Chill Rings with the 
patented SPLIT Feature. The joints 
formerly determined the thickness of 
pipe that could be safely used. 
WEDGE Chill Rings REINFORCE 
the joints which makes them the 
strongest part of the line and because 
of this, thinner pipe can be used. You 
can weld FASTER and BETTER with 
WEDGE Chill Rings. You can weld 
the joints in less time and get 
STRONGER joints—even men with 
little experience can do first-class 
work and experienced help can do 
much more. ... Write. 





ope 
100% 
penetration 





Write for Information 


WEDGE PROTECTORS, INC. 


9522 Richmond Ave., Cleveland 5, Ohio 


» .¢ CHILL RINGS ¢ 
>SAVE MONEY 4 
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Hapke joins API staff 


Al Hapke, Jr., has joined the staff of 
the American Petroleum Industries 
Committee of the American Petroleum 
Institute, 50 West 50th Street, New York, 
to head its newly created aviation sec- 
tion, it was announced today by B. H. 
Markham, the committee’s director. The 
new section will concern itself with prob- 
lems relating to taxation, the financing 
of aircraft landing facilities, and re- 
lated matters. 

Prior to joining the committee’s staff, 
Hapke was market research manager 
for Republic Aviation Corporation and 
in this capacity participated actively in 
the work of the various aviation trade 
associations. 





Instrument society formed 


A new national society to be known 
as The Instrument Society of America 
was organized in Pittsburgh at a con- 
ference attended by delegates from 15 
measurement and control instrument so- 
cities that have been growing in dif- 
ferent industrial centers throughout the 
country. 

The purpose of the Society will be to 
advance the arts and sciences that are 
connected with the theory, design, manu- 
facture, and use of instruments. The so- 
ciety is non-professional, and offers 
membership to any person, firm, or in- 
stitution interested in its objectives. 

Pro-tem officers were elected as fol- 
lows: President, A. F. Sperry, Chicago; 
vice president, C. F. Kayan, New York; 
treasurer, C. E. Fry, Pittsburgh; and 
secretary, Richard Rimbach, Pittsburgh. 

Various committees also were ap- 
pointed to proceed with organization 
work and preparation of constitution 
and by-laws. 

The office of the secretary is the tem- 
porary office of the Society and is at 
1117 Wolfendale Street, Pittsburgh 12. 
Pennsylvania. 





DeGolyer bank director 


Everette Lee DeGolyer, geologist of 
Dallas, Texas, has been elected a di- 
rector of Empire Trust Company, New 
York, according to an announcement 
by Henry C. Brunie, president. DeGol- 
yer is a partner in the firm of DeGolyer 
and MacNaughton, and a director of 
Transwestern Oil Corporation, First Na- 
tional Bank of Dallas, Texas, and Loui- 
siana Land and Exploration Company. 

DeGolyer is a graduate of the Uni- 
versity of Oklahoma and an honorary 
Doctor of Science of Colorado School of 
Mines. He was formerly chief geologist 
of Mexican Eagle Oil Company and 
chairman of the board and general man- 
ager of Amerada Corporation. He is a 
member of various American and inter- 
national scientific and engineering so- 
cieties, and a director of American Pe- 
troleum Institute. DeGolyer was awarded 
the John Fritz medal in January, 1942, 
by the Institute of Mining and Metal- 
lurgical Engineers. 


Look for the f irm-and-} 


ARMSTRUNG BROS 





All ARMSTRONG BROS. Pipe Cutters are made 
in all standard types. Each is a quality tool with 
hardened steel pins and rollers. ‘‘Saunders Type” 
—hardened end of thrust rod bears on inserted 
hard steel block (double life). In ‘‘Drop Forged” 
and ‘‘Combination’’ types, which take either 1 or 
3 wheels, a replaceable hardened steel nut takes 
thrust. In the ‘‘Barnes’’ type thrust rod chreed 
through drop forged steel section. 
ARMSTRONG BROS. Knife Blade Cutter 
Wheels (smooth or kourled) have thin penetrating 
edges that hold their keenness because are 
machined from special vanadium tool steel, 
ened and oil tempered. Fit all standard-make pipe 
cutters... . Write for Catalog. 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People’ 


331 N. FRANCISCO AVE. e CHICAGO, U.S.A 
Eastern Warehouse & Sales: 199 Lafayette St., NewYork,N Y 








These oil-proof, wear-resistant, plastic 
tubing protectors are an integral part of 
the tubing collar. Made in all sizes, they 
prevent the metal-to-metal contact that 
has caused many expensive “wet” jobs 
in pumping wells in the past. 


PATTERSON-BALLAGH 
TUBING PROTECTORS 


LOS ANGELES 1 e HOUSTON 10 « NEW YORK 6 





THE PETROLEUM ENGINEER, June, 1945 




















Geo 


for 


of t 
den 
Ref 


tary 
Soh 


"unt 


this 
its 

por 
Lou 
and 
or ; 




















lastic 
art of 
, they 
t that 
’ jobs 














fieads gas association 


Louis C. Smith, president of the Har- 
risburg Gas Company since 1935, was 
elected president of the Pennsylvania 
Gas Association at the 37th annual 
meeting held in Philadelphia. He suc- 
ceeds Charles K. Steinmetz, Pennsyl- 
yvania Power and Light Company, of Car- 
lisle, Pennsylvania. 

Smith was graduated from the Uni- 
versity of Pennsylvania in mechanical 
engineering in 1907 and joined the 
United Gas Improvement Company May 
18, 1908, in Philadelphia. He has been 
associated with the Omaha Gas Com- 
pany, was president of the Fulton Coun- 
ty Gas and Electric Company, and vice 
president of New York Power and Light 
Corporation. He served as assistant 
managing director of the American Gas 
Association. 





Society elects 


At its last meeting the Shreveport 
Geological Society elected new officers 
for 1945-1946. 

The new president is T. H. Philpott 
of the Carter Oil Company. Vice presi- 
dent is Van D. Robinson of the Atlantic 
Refining Company, and the new: secre- 
tary-treasurer is W. E. Wallace of the 
Sohio Corporation. 

Although no meetings will be held 


‘until the fall, the Society will be busy 


this summer completing and publishing 
its forthcoming publication, “The Im- 
portant Oil and Gas Fields in North 
Louisiana, South Arkansas, Mississippi, 
and Alabama,” which will be issued on 
or about August 1. 





Anderson promoted 


C. C. Anderson, engineer-in-charge of 
the U. S. Bureau of Mines, Exell, Texas, 
helium plant since its opening in March. 
1939, has been appointed assistant chief 
of the Petroleum and Natural Gas Di- 
vision in Washington, D. C., Dr. R. R. 
Sayers, Bureau Director announces. 

Anderson, who supervised the con- 
struction of the Exell plant, largest of 
the five helium plants operated by the 
Bureau, replaces H. C. Fowler, recently 
named supervising engineer of the Bu- 
rau’s Petroleum Experiment Station at 
Bartlesville, Oklahoma. 

The new assistant to R. A. Cattell, 
chief of the Petroleum and Natural Gas 
Division, which supervises helium pro. 
duction activities, has been with the Bu- 
reau for 21 years, joining the staff in 
Washington as assistant chemist in May, 
1924. Two years later he was transferred 
to the Fort Worth, Texas, Helium Plant 
and since that time has been closely 
identified with the expansion of the Bu- 
teau’s helium production facilities, both 
M peacetime and in war time. 


California officials elected 


The Conservation Committee of Calli- 
fornia Oil: Producers met on May 29, 
1945, at which time the new commit- 
tee was organized and officers elected for 

ensuing year. 

Joseph Jensen, of the Tide Water As- 
sociated Oil Company, was named chair- 
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Safety Gasoline Can 


Ask Your Supply Company About 
Justrite — They'll give you the complete 
factual story of why Justrite Safety Gaso- 
line Cans and Oily Waste Cans are pre- 


ferred equipment in theoil industry. These 
cans, installed where. flammable liquids 
and oily waste rags are a necessary part of 
operations and where power equipment is 
stored, give you maximum protection 
against the hazards of explosion and fire 
and at a minimum cost. You work in safety 


all the way when Justrite is on the job. 





Oily Waste Can 


Oily Waste Can—The safety approved con- 
tainer for Sengreus, oily waste, Top closes 
coma eanarany y 4 :~ — - without sont 
lever opener. uilt o -gauge s 

double seamed a soldered. — ‘ 


Safety Gasoline Can —For the safe handli 
and storing of flammable liquids. Body made o 
heavy lead-coated sheet steel, double seamed 
and soldered. Swing handle on large size cans 
...8mallsize with “trigger’’ handle. Handy to 
fill, pour and carry. 


They're approved for safety... Justrite 


Approved and so marked by Underwriters’ Lab- 
oratories, Inc., and the Associated Factory Mu- 


_tual Fire Insurance Companies. 


Your Supplier will give you complete specifications and prices. 


JUSTRITE MANUFACTURING COMPANY 


2063 North Southport Avenue, Dept. G-2, Chicago 14, Iilinois 














WISCONSIN 
aN, Adz Cooled 











ENGINES 
in OIL FIELD 
SERVICE... 








Here is another typical piece of oil field equipment with 
a wide range of service applications . 
two-stage Gardner-Denver Compressor, powered by a 
Model AEH (4 to 6 hp.) single cylinder air-cooled engine. 
This unit was built for the Gulf Oil Corporation and 


supplied by Harley Sales Company. 


Where there's a power job to be done, or a piece of 
equipment to be operated . . . time-, labor- and mainte- 
nance costs to be saved . . . Wisconsin Heavy-Duty 
Air-Cooled Engines can be depended upon to come 
through and keep on coming back for more. 


WISCONSIN MOTOR 


Corporation 


. . a Model ADA 





WRITE TO HARLEY SALES CO. 


510 Atlas Buliding, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


ngines and all types of utility units, 


MILWAUKEE 14, WISCONSIN OU fold sintributors for Wieconsle 
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man of the Conservation Committee of 
California Oil Producers. He su 

john B. Sutherland of The Ohio Oil 
Company. H. S. Stark, Honolulu Oil 
Corporation, was elected first vice chair- 
man; John Hancock, The Hancock Oil 
Company of California, second vice 
chairman, and Carlton Beal, Richfield 
Oil Corporation, secretary. 

The committee is made up of chair- 
men and vice chairmen of district com- 
mittees, elected by producers of the 27 
vil producing districts into which the 
state is divided. 

District committee chairmen and vice 
chairmen who constitute the member- 
ship of the conservation committee are: 

District No. 1, Max S. App, chairman; 
R. C. Patterson, vice chairman; District 


No. 2, H. S. Stark, chairman, W. A. 
Clark, vice chairman; District No. 3, 
John B. Sutherland, chairman, Carlton 
Beal, vice chairman; District No. 4, W. 
S. Fisher, chairman, Ray Earle, vice 
chairman; District No. 5, Robert S. Ly- 
tle, chairman, R. A. Holman, vice chair- 
man; District No. 6, J. H. Sargent, 
chairman, E. J. Young, vice chairman; 
District No. 7, R. J. Stephens, chairman, 
C. W. Stephens, vice chairman; District 
No. 8, R. P. Huggins, chairman, Charles 
Prewett, vice chairman; District No. 9, 
E. L. Smith, chairman, H. W. Abruns, 
vice chairman; District No. 10, J. L. 
Stephens, chairman, Claude Pearson, 
vice chairman; District No. 11, Robert 
M. Allan, Jr., chairman, G. T. Pearson, 
vice chairman; District No. 12, Guy H 











EE DE LE 3 


AS THE NAME THEY BEAR 


AMERICAN 


RADIAL 


ROLLER BEARINGS 


































Engineered specifically for extra 
heavy duty applications where the 
load is radial, AMERICAN RADIAL 


and dependably under the most 
exacting service conditions. Special- 
ized construction, flawless materials 
and precision manufacturing, set 
them apart as the most dependable 
bearings yet designed for radial 
loads where strains are greater... 
where toughness, super-strength and 
smooth, continuous, trouble-free per- 
formance are absolute requisites. 

AMERICAN RADIAL ROLLER BEAR- 
INGS are made in 5 styles, 4 S.A.E. 


to order are also available. Write 


requirements for analysis and rec- 
ommendations. 


AMERICAN ROLLER BEARING CO. 
PITTSBURGH, PA. 


Pacific Coast Office: 
1718 S. Flower Street 
los Angeles, Calif. 


AMERICAN 


Heavy-Duty ROLLER BEARINGS 
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ROLLER BEARINGS function smoothly | 





series and 85 sizes. Special designs | 


for complete data or send us your | 
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Cherry, Jr., chairman, John Hancock 
vice chairman; District No. 13, Basi] P 
Kantzer, chairman, D. A. Cushman, vice 
chairman; District No. 14, L. E. Porter, 
chairman, T. H. Rodgers, vice chair. 
man; District No. 15, Joseph Jensen, 
chairman, O. I. Torkelsen, vice chair. 
man; District No. 16, D. L. Caldwell, 
chairman, Lot Bowen, vice chairman; 
District No. 17, A. H. Bell, chairman, 
Warren Craddock, vice chairman; Dis. 
trict No. 18, Pat Henderson, chairman, 
H. A. Brett, vice chairman; District No, 
19, Wm. L: Hobro, chairman, Dean 4. 
Sheldon, vice chairman; District No. 20. 
E. Robert Burns, chairman, Laurence 
C. Kelly, vice chairman; District No. 21, 
D. K. Weaver, chairrhan, T. H. Sher. 
man, vice chairman; District No.. 22. 
Warner Clark, chairman, Quay §. 
Diven, vice chairman; District No. 23, 
D. W. Elliott, chairman, Chester F. Yun. 
ker, vice chairman; District No. 24, R. 
H. Garrison, chairman, C. M. Rood, vice 
chairman; District No. 25, Emil Kluth, 
chairman, Henry F. Power, vice chair. 
man; District No. 26, Russell H. Green, 
chairman, E. J. Bartosh, vice chairman; 
District No. 27, Chester F. Dolley, 


chairman, O. M. Slosson, vice chairman. 





Leaves rubber reserve 
On June 4, the associates in Rubber 


Reserve Company of Rufus L. Savage. 


honored him on the occasion of his re- 
turn to private industry with a farewell 
dinner at the Hotel Statler. 

Since early 1942, Savage, one of the 
first chemical engineers to join Rubber 
Reserve Company, the Reconstruction 
Finance Corporation subsidiary in 
charge of government rubber, has as- 
sisted in setting up the synthetic rub- 
ber program and in the development and 
supervision of technical and production 
organizations in this government owned 
corporation. 

Savage, at his departure, was produc- 
tion manager of butadiene from petro- 
leum. 

A graduate of Lehigh University in 
1931, Savage, prior to his assignment in 
Washington, was a resident of Scarsdale, 
New York, and as a petroleum refining 
development engineer, had been in the 
service of The Texas Company for ll 
years in Port Arthur, Texas, and New 
York City. He now returns to New York 
where he will be associated with the 
Texaco Development Corporation. 


FOR SALE 


Twin Crank, Skid Type, 0.C.S. 30 
hp. Bat Pumping Unit complete. Ser. 
No. 8469. P. R. load 20,000 Ib. Pow- 
ered by 40 hp. 7% in. by 9 in. Clark 
2-cycle vertical twin pumping engine 
(Bobeat), R. B. crank shaft, clutch and 
16-in. S. C. Grove Engine Sheave, Drift- 
meter cooler for circulating system, 
O. C. S. Type No. 1 Bell crank under- 
pull, and Marion jack. This two-w 
hook-up is in A-1 condition and now 
operating in Gladewater. Will sell for 
60.per cent of new price. 

H. W. DONNELL 
P. O. Box 216 Phone 1812 
ARP, TEXAS 
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Kobe general technical service 


Kobe, Incorporated, one of the Dresser Industries, has an- 
nounced the establishment of a general technical service depart- 
ment under the direction of W. F. Slater 
who will be in charge of all the company’s 
technical field activities. 

This new agency has been established 
to meet the expanding interest in hy- 
draulic oil well pumping and to effect an 
improved service on oil well pumping 
problems, company officials announced. 
= The company’s Mid-Continent division 
technical activities will continue to be 
me headed up by H. K. Ihrig, whereas the 
= California division technical work will be 
carried on by R. L. Fanthus. 

Slater brings to his new position a 
broad experience in oil well pumping 
problems. After leaving the engineering schools of Oklahoma 
and Tulsa universities, he entered the oil production business 
and in 1936 was actively engaged in engineering and production 
studies of pumping equipment problems, doing work both in 
California and Mid-Continent oil fields. In 1941 he became asso- 
ciated with Kobe, Incorporated as Tulsa district manager and 
in May, 1942, was appointed California division manager, which 
position he has held until his new appointment. 





W. F. Slater 





Oechsle im charge of sales 
Carl F. Oechsle has been appointed 


vice president in charge of sales of Ran-- 
some Machinery Company of Dunellen, = 4 
New Jersey, a subsidiary of Worthington * 
Pump and Machinery Corporation. The 
sale of Ransome’s line of contractors’ 
mixers and pavers will now be handled 
through Worthington’s construction equip- 
ment department, of which Oechsle is - 
manager. Headquarters of this sales de- 
department still remains in Holyoke, 
Massachusetts, with regional offices in 
New York, Washington, Cleveland, Chi- 
cago, and San Francisco. 





C. F. Oechsle 





Franks’ new sales manager 


Franks Manufacturing Corporation, Tulsa, Oklahoma, an- 
nounces the elevation of R. E. Kirberger, assistant sales man- 
ager for the past year, to the post of sales manager. 

Kirberger has been with Franks for the last 13 years, begin- 
ning as a machinist. He then served as a field service man for 
anumber of years, going from there into the production depart- 
ment at the start of the war production program. 

Kirberger’s elevation to the post of sales manager is in line 
with the company policy, initiated by Carl White, Jr., president, 
of promotion within the organization. 

Kirberger was born in Sistersville, West Virginia, one of the 
frst oil towns in the country. 





Christens ship 


Mrs. Milo E. Smith was designated by Rear Admiral Arthur 
S. Carpender, USN, Commandant of the Ninth Naval District, 
as sponsor of the U. S. S. KRISHNA and christened the ship 
in launching ceremonies on May 25, 1945, at the Navy ship- 
yard operated by the Chicago Bridge and Iron Company at 
Seneca, Ilinois. 

Mrs. Smith’s husband, who is advertising manager of the 
Chicago Bridge and Iron Company, served for a year when the 
shipyard was built in 1942 as the company’s representative 
‘0 cooperate with various federal agencies in the establish- 
ment of off-site facilities such as housing, schools, water 
system, roads, etc., to serve the shipyard. 
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e@ An integralsupport that holds pipe 
firmly for easier cutting or threading 
—a handy efficient pipe bender — 
these added features for easier work 
make the rimaip Bench Chain Vise 
a buy you'll long enjoy. It’s speedy 
to use for any pipe to 8". Solidly grip- 
ping jaws are highest quality tool- 
steel, hardened for long wear. Comes 
in 5 sizes. Line includes also chain 
vises in post, stand and Tristand 
models. At your Supply House. We’re 
doing our best to supply everybody. 





ore Pipe Vise 


for your money 
when you buy a 





RIZBID Bench 
Yoke Vise, 8 sizes 
to 6" pipe. Yoke 
Vises also in kit, 
stand, Tristand 
and post models, 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 
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Magnesium Anodes for Cathodic Protection 


Corrosion of pipelines and other buried metal structures 
may be greatly retarded by use of Magnesium Anodes. When 
properly installed—taking into account variations in soil 
conditions, location and frequency of anodes— Magnesium 
Anodes can provide maximum protection with attractive 
cost advantages. Federated magnesium alloy anodes with 
cast-in iron lead wires are available in two shapes— 

4" diameter x 18" long—weight about 12# 

4%" x 4%" x 3' long—weight about 40# 


(Can be made in other shapes to suit yourrequirements — write for furthei 


information.) 
; Coie 
METALS DIVISION 


AMERICAN SMELTING and REFINING COMPANY 


120 BROADWAY, NEW YORK (5) N. Y. 
Nation-wide service with offices in principal cities 




















“WELL-RATED” 


PUMP 
Engineered to fit your well 






For economy water pumping 


A good water well is an asset worth many times 
its cost. But a well is no better than its pump. 
By installing a Peerless Turbine Pump you get 
the fullest value from your well because the 
pump is engineered to fit your well. 


Capacities—10 to 220,000 gallons per minute. 


TURBINE 


HI-LIFT 
HYDRO-FOIL 
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To handle Staynew filters 


Fred Thilenius, well-known Tulsa equipment dealer, aj. 
nounces that his company has been selected to represent the 
complete line of Staynew Filters for air, gases, and liquids 
manufactured by Dollinger Corporation of Rochester, Ney 
York. Representation includes the entire state of Oklahoma, 





Heads new export company 


Lloyd G. Ensign, formerly genera] manager of Lee C. Moore 
and Company, Inc., Eastern Division, Pittsburgh, Pennsylvania. 
recently resigned to become president of 
Oilfield-Industrial Export, Inc., a company 
organized to engage in sales and service 
for the foreign market, specializing in oil- 
field and industrial equipment. 

Ensign has been closely identified with 
the petroleum industry for the last 24 years, 
15 of which were spent in charge of oil- 
producing operations in South America and 
the West Indies. Another 6 years were de- 
voted to oilfield equipment sales in export, 
and for the last 2 years he has engaged in 
the direction of operations and sales for 
Lee C. Moore and Company, Inc., Eastern 
Division. 

The new company has opened offices at Suite 5136 R.C.A. 
Building, 30 Rockefeller Plaza, New York 20, New York. 





Lloyd..G. Ensign 





Named to staff 


The Victaulic Company of America has announced the ap. 
pointment of Willis Bronkie to the engineering and sales staff 
of that organization. 

A graduate of Yale University School of 
Engineering, 1933, Mr. Bronkie began his FE 
career with the Anaconda Copper Mining ' 
Company in Chile, South America, as as- ; 
sistant mine foreman. After his work with | 
Anaconda, he went to Canada, where he ' 
was employed by the International Nickel ' 
Company of Canada, later becoming asso- 
ciated with the National Lead Company at 
Tahawus, New York, in the capacity of 
mine superintendent. 

The Ingersoll-Rand Company . was his 
next employer before entering government 
service with foreign economic admunistra- 
tion in Brazil as superintendent of equip- 
ment and maintenance. This last work was concerned with 
obtaining quartz crystals, mica, and other elements vital to the 
war effort. 

Bronkie will make his headquarters in the main office of the 
Victaulic Company of America, 30 Rockefeller Plaza, New 
York City. 












} 


Willis Bronkie 








“GUNITE” CONCRETE 


For... STEEL PLATE LINING @ STEEL ENCASEMENT @ BUILD- 
ING WALLS, ROOFS, FACINGS © TUNNEL LINING @ WATER 
RESERVOIR LINING © POWER PLANTS—BUNKER LINING @ SEWER 
REPAIRS @ TANK LINING @ CANAL AND DITCH LINING 
REPAIR OF DISINTEGRATED CONCRETE, BRICK, TILE, MASONRY. 


WRITE... PHONE... WIRE 


GUNITE CONCRETE and CONSTRUCTION CO. 


ENGINEERS CEMENT GUN SPECIALISTS CONTRACTORS 
1301 Woodswether Road Kansas City 6, Missouri 


District Branch Office: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 
Branch Offices: $T. LOUIS . . . DENVER... NEW ORLEANS . . . HOUSTON 
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fieads Houdry department 


Robert B. Cragin, vice president in charge of commercial 
development of Houdry Process Corporation, Wilmington, Dela- 
ware, has announced the appointment of a well-known petro- 
jeum engineer, Henry D. Noll, who has be- 
come manager of the project analysis de- 
partment for Houdry. 

Noll brings with him nearly 20 years’ 
experience in plant operation, technical 
service, and petroleum research and de- 
velopment. For 19 years he was employed 
by Socony-Vacuum Oil Company, Inc., dur- 
ing which period he worked for Magnolia 
Petroleum Company at Beaumont, Texas, 
for 9 years. After his experience at Beau- 
mont, Noll was transferred to the research 
and development laboratories of Socony- 
Vacuum at Paulsboro for several years of 
intensive work. Just prior to coming to Houdry, he was in New 
York with the manufacturing department of Socony-Vacuum 
on special wartime assignments. 

He is a member of the Catalytic Cracking Subcommittee of 
the Aviation Gasoline Advisory Committee. Noll was born in 
Brooklyn and is a graduate of the University of Pittsburgh 
with a degree of petroleum engineer. 


H. D. Noll 





Hewitt vice president 


Hewitt Rubber Corporation, Buffalo, New York, recently 
announced that Joseph H. Hayden has been promoted to the 
position of vice president and William H. Watkins has been 
named controller and assistant treasurer. 

Hayden is widely known in the rubber industry, having been 
associated with Hewitt for 27 years. He is chairman of the 
mechanical rubber goods division of the rubber industry and 
is a member of the industry’s committee to both the WPB 
and OPA. During the critical rubber crisis in 1942 he served 
as a consultant to the WPB in Washington. 

Born and educated in Chicago, Hayden joined Hewitt imme- 
diately after service in the first World War. He became manager 
of the company’s New York office in 1925, later returned to 
the Buffalo headquarters and was named secretary of the cor- 
poration in 1936. In assuming his new position of vice presi- 
dent, he retains the title and duties of secretary. 

Watkins this year will complete his twentieth year of service 
with Hewitt. A native of Buffalo, he began his business career 
as a cost accountant with a Buffalo chemical firm. At Hewitt 
he has served as a cost specialist and has engaged in market 
research and analysis. He is one of the founders of the Buffalo 
chapter, Controller Institute of America. Until his recent pro- 
motion he was head of the Hewitt accounting department. 





Division director 


F. D. Newbury, vice president of the Westinghouse Electric 
Corporation, has announced the appointment of Frank W. 
Godsey, Jr., as manager of the new products division. 

Godsey replaces G. H. Woodard, who has been transferred 
tv South Philadelphia as manager of the corporation’s aviation 
gas turbine division. His headquarters will be at the Pitts- 
burgh, Pennsylvania, office. 

Godsey was born at Beaumont, Texas, in 1906. He attended 
Rice Institute where he received a bachelor of science degree 
in engineering, then continued his studies at Yale University, 
where he received a master’s degree. From 1928 until 1934 he 
was development engineer with the Safety Car Heating and 

ghting Company, of New Haven, Connecticut, and for the 
next 6 years was chief electrical engineer and assistant pro- 
duction manager for the Sprague Electric Company, of North 
Adams, Massachusetts. 

ince joining Westinghouse in 1940, Godsey has served in 
€ division he now directs. Patents have been granted on some 


electrical and mechanical devices invented by the new 
manager, 
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SINGLE AND 
TANDEM AXLE 


SELF-LOADING FLOATS 
For moving heavy loads 
go 2p without using additional 
loading equipment. One 


man, truck with winch, and Hobbs Self-Loading Float 
can do entire job of loading, moving, and unloading. 


Trailer front is lowered 
gthaos — by winch, forming 
easy-grade ramp (see 
photo at top). Truck backed against rear of trailer. Load 
pulled on with winch or moved on under own power. 


After load is in place, truck 
is moved back to front and 
trailer lifted back into trav- 
eling position by winch. Two types semi-automatic fifth 


wheel mounting —on truck or inverted under trailer. 
Order NOW for Early Delivery — Write for Details 


of @) e 4 S$ MANUFACTURING CO. 


FORT WORTH * HOUSTON * DALLAS 
SAN ANTONIO * LUBBOCK 
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UP-WAY UP-Go the rentals of 
SPERRY-SUN’S 
E-C Inclinometer 


The realization of the ease of operation, fact-find- 
ing rapidity, accuracy and low rental cost of the 
E-C Inclinometer has increased its use to an amaz- 
ing extent. Today it stands the leading instrument 
for determining the course of a bore hole. 


This popularity is justified. The E-C gives the 
operator a permanent record, in less time, at less 
trouble, at less expense than any other Inclinom- 
eter we know of. 


SPERRY-SUN WELL SURVEYING CO. 


Offices: Philadelphia, Pa.; Houston, Corpus Christi, 
Marshall, Odessa, Texas; Lafayette, La.; Long Beach, 
Bakersfield, Calif.; Okiahoma City, Okla.; Casper, Wyo. 
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& 8 sizes, with either 

me Flat Link or Cable 

| Chain, for 1/8 to 
18 inch pipe. 





For almost half a century “Vulcan” has been 
the favorite oil field tong because of its unique 
ability to “take it.” Chains are proof-tested and 
certified. Jaws and Handle are tough drop- 
forgings. Through-bolt is extra heavy and 
threaded U. S. Standard so nut can be readily 
replaced. Write for literature, or refer to our 
advertisement in Composite Catalog. 


J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 








Harris president UOP 


At a meeting of the board of directors of Universal Qj 
Products Company, Chicago, David W. Harris of Shreveport, 
Louisiana, was elected president of the company. 

Harris for many years has been active jn 
the oil and gas industry. More recently he 
has been president and general manager 
of the Arkansas Natural Gas Corporation 
and prior to that time vice president of Ip. 
dian Territory Illuminating Oil Company. 
Harris is a vice president and director of 
the General Mid-Continent Oil and Gas 
Association, a director of the American Gas 
Association, and counsellor of the Ameri. 
can Petroleum Institute. In addition to hay. 
ing experience in the oil and gas industry, 
he is an engineer by training, having grad. 
uated in 1912 from the Georgia School of 
Techonolgy with the degree of bachelor of 


D. W. Harris 


science. 

Joseph G. Alther, who has long been associated with Uni- 
versal Oil Products Company, has resigned. as vice president 
and director. Alther, however, has agreed to act as a consultant 
to the company. 

Macauley Carter, upon his request, has been relieved of his 
duties as treasurer and assistant secretary, but is continuing 
in the service of the company. 

Brian R. Muirhead has been elected treasurer of the com. 
pany to succeed Carter. 

Harris stated that the purpose of the management will be 
to continue the general business and policies of the company 
as in the past. It is intended, however, to intensify further 
its research, engineering, and service activities in order that 
it may be in a position to serve better its licensees under the 
changed conditions that will be met with in the postwar period, 
he said. 

Harris has been active both in the technical and administra- 
tive fields of the oil and gas industries sirtce he was graduated 
from Georgia School of Technology in 1912. During his 33 
years service to the industry he has been director of the 
budget and assistant treasurer of Cities Service Company, and 
also since 1928, when Cities Service acquired an interest in 
the Arkansas-Louisiana-Texas oil and gas properties, he has 
been vice president, general manager, and later president of 
the Arkansas Natural Gas Corporation and its subsidiaries. 

Harris served as vice president and general manager of the 
Cities Service Defense Corporation, which built and operated 
the Maumelle Ordnance Works at Little Rock, Arkansas. 

Other positions he has held are treasurer of the Empire 
Gas and Fuel Company, vice president of Indian Territory 
Illuminating Oil Company, and president of the Orange State 
Oil Company. 





New G-E researeh laboratory 


A new building for the General Electric Company’s research 
laboratory, which will afford some 50 per cent more space 
than present facilities provide, will be erected near Schenec- 
tady at a cost of $8,000,000, it was announced by President 
Charles E. Wilson. Construction will begin as soon as WPB 
approval can be obtained. 

The site has been a private estate known as “The Knolls” 
and includes 219 acres. It is in suburban Niskayuna, about 
4% miles from the main plant and offices at Schenectady. 

“The two buildings now occupied by the laboratory were 
built in 1914 and 1922,” said Dr. C. G. Suits, G-E vice pres 
dent and director of research, “and while they were the last 
word in laboratory construction then, this is no longer true. 
For some time we have been cramped for space and this condi 
tion has been aggravated in the past few years when all our 
facilities have been devoted to war work. We have a very much 
expanded program for the postwar years, which will increas 
our staff from its present 540 to about 800.” x 

The new building, in the general shape of the letter T, will 
vary from two to five stories in height and will include 200,000 
sq. ft. of laboratory working space in addition to an auditoriu@ 
seating 300, a dining room, conference rooms, etc. One 





of the laboratory space will be devoted to service facilities, 
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machine shops and specialty shops such as glass blowers, 
al] in a convenient central location. 

Walls between rooms will be movable, capable of being 
placed at 18-in. intervals so that rooms may easily be made 
large or small as desired. The building will be air-conditioned 
throughout. Wires and pipes carrying various kinds and volt- 
ages of electricity, compressed air, suction, illuminating gas, 
hydrogen, oxygen, etc., will interlace the building whence they 
can be brought into any room. 

The high elevation of the site above the river will afford 
many advantages, for example, in experiments with radar, high 
frequency jet engines. The rocky cliff foundation will be useful 
in conducting experiments with X-rays. These are being pro- 
duced at 100 million volts in the present laboratory, and fur- 
ther increases are expected. 





New J & L store 


The Jones and Laughlin Supply Company has opened a store 
in Crescent, Oklahoma. Fred Bozeman, formerly at Russell, 
Kansas, has been transferred to Crescent and made store man- 
ager. H. D. Witt, formerly at Perry, Oklahoma, will be con- 
nected with the new store. 

Crescent is in the northern Oklahoma district of the Jones 
and Laughlin Supply Company, under district sales manager 
A. A. Hopper of Bartlesville, Oklahoma. 





Reorganizes operations 


Schlumberger Well Surveying Corporation has centralized 
its operations in the Mid-Continent under its Tulsa office and 
the continued management of R. G. Hamilton with L. A. 
Allaud as technical assistant. This office will supervise all opera- 
tions in Oklahoma, Kansas, and the Texas Panhandle. The 
work in Kansas will be under the supervision of C. K. Rud- 
dick, previously in Oklahoma City where he has been replaced 
by W. R. Mills. 

At the same time, Schlumberger has announced the estab- 
lishment of two new headquarters. The Florida division has 
been organized under the management of M. C. Watson with 
headquarters at Tallahassee. Operations in north Louisiana, 
East Texas, and Arkansas will, from now on, be under the 


supervision of R. T. Wade with headquarters at Shreveport, 
Louisiana. 





Manager drilling machinery sales 


George W. (Jack) Walton has assumed the post of man- 
ager of drilling machinery sales of International Derrick and 
Equipment Company—one of the Dresser Industries—it is 
_— by Ferguson Barnes, Ideco general manager of 
sales, 

Walton, a native of Belton, Texas, attended Missouri School 
of Mines until he joined the Air Service in World War I. His 
subsequent business career has been almost entirely devoted 
to oil field equipment. He was associated with the old National 
Supply Company (both in this country and in London, Eng- 
land), with Wilson Snyder Manufacturing Company, with 
Emsco as vice president and sales manager, and with Unit 
Rig and Equipment Company as sales manager. Just prior 
to joining Ideco, Walton was connected with the development 
and handled the sales of the new Clark Bros., Inc., mud pump. 

Walton is a member of the American Society of Mining 
Engineers, the American Petroleum Institute, the Nomads 
(Tulsa Chapter), the Engineers Club, Tulsa, the Tulsa Club, 
and the Dallas Petroleum Club. 

Walton’s headquarters are in the Continental Building. 
Dallas, where he will be assisted by Carl Engelmohr, formerly 
advertising manager at Ideco’s Beaumont plant. 





Maewhyte fourth “E” award 


For the fourth time since November 21, 1942, the Macwhyte 
Vompany, Kenosha, Wisconsin, has been cited for an outstand- 
ing achievement in war production with the award of the Army- 
‘avy “E,” symbol of excellence. 

€ newest award is the third star given by the Federal 
government in appreciation as well as recognition of the ac- 
complishment of the Kenosha, Wisconsin, plant, its officers 
and employes. 
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How much 
will JENSENS 
save you 


JENSEN Units 
will improve your 
wells—make them 4 
more profitable (ye 
and satisfactory. a 
But we want you 

to find out for yourself. Ask JENSEN owners. Talk 
with field men who look after JENSEN-equipped 
wells. In 25 years we have learned a lot about good, 
dependable, economical pumping equipment. You'll 
find it all in JENSEN Units. Get JENSEN conscious. 
Find out how much you can save in the long run and 
how much aggravation you can avoid immediately. 
Meantime, see Composite Catalog, pages 1473-6, 
and if your JENSEN dealer can help, command him. 


JENSEN 


BROTHERS MFG. CO. 


Coffeyville, Kansas, U.S. A. 


Export Office: 50 CHURCH STREET, NEW YORK CITY 




















DUPLEX SIDE POT 


Used in petroleum service 
where pressures are usually 
above the average. Can be 
equipped with water jacketed 
stuffing boxes for hot oil serv- 
ice and the liquid end is available in cast steel as well as 
commercial alloys with removable levers. 








Write our engineering department for complete data— 
a Leyman Manufacturing Corp. 
McGowan Pump Division 
$8 Central Ave.. Cincinnati 2, Ohio 







LEYMANN MANUFACTURING CORP 







































































FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND INDUSTRIAL APPLICATIONS 


The acceptance of Mercoid Controls is universal. 
The reason is based on their record for dependable 
operation and long service. They are easy to install, 
adjust, and require practically no attention. 

The hermetically sealed mercury switches used in 
all Mercoid Controls are dust, dirt and corrosion- 
proof, thus assuring positive performance under all 
operating conditions. 


. 





‘ 
| 
' 
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Pressure Control—Ffor var - Temperature Control— For 


ous industrial applications. numerous applications. The op- 
The operating range is plainly erating range is plainly indi- 
indicated on a visible dial. Ad- cated on a visible dial. No 
justments are easily made. guesswork—easy to adjust. 








See catalog No. 600 for complete information on all types of Mercoid Controls. 
THE MERCOID CORPORATION 





6229 West Belmont Avenue, Chicago 41, Illinois 








Vv Vv To Make Sure That Your 
CLUTCH Application Is RIGHT 


Before you approve the blueprint for your post-war model — double 
check to see if it includes all the improvements you can give your 
product with the right ROCKFORD CLUTCH application. You are 
invited to utilize the clutch “know how" of our engineers to give 
your design the technical advances that will provide you and your 
customers with important advantages. 





SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 


it shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS: 
Contains diagrams of unique applications. Furnishes capacitity tables, dimensions and 
complete specifications. Every production engineer will find 
help in this handy bulletin, when planning postwar products. ea: 


ROCKFORD CLUTCH [cxittiwenxcmac] DIVISION sccm 
1303 Eighteenth Avenue, Rockford, Illinois, U.S.A. 
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Heads GE air conditioning 


G. R. Prout recently was appointed general manager of the 
air conditioning department of General Electric Company with 
headquarters at Bloomfield, New Jersey. Prout served in the 
southwestern district of the company for 15 years, from 1924 to 
1929. He left Dallas in 
September of that year to 
become manager of sales 
in the industrial control 
division with headquarters 
in Schenectady, New York, 
and was named manager 
of the division in July of 
this year. 

During his 15 years in 
the southwestern district 
he served as a motor and 
industrial control special- 
ist, as well as specialist in 
electric equipment for the 
petroleum industry. Many 
articles written by him 
about the application of 
electrical equipment to the 
several branches of the pe- 
troleum industry have appeared in petroleum magazines. 

Prout was born at Quincy, Massachusetts, November, 1899, 
and was graduated from Massachusetts Institute of Technology 
in 1923 with the degrees of B. S. and M. S. in electrical engineer. 
ing. He enteréd the employ of the General Electric Company in 
the small motor department at Lynn, Massachusetts, in June of 
that year and was engaged in service engineering and survey 
work for that department in the New England district until his 
transfer to the southwestern district, September 1, 1924. 





G. R. Prout 





Heads PAW Division 


The Petroleum Administration for War has announced the 
appointment of E. E. Robbins, of Tulsa, Oklahoma, as director 
of its Division of Materials. Robbins was formerly a special 
representative on petroleum materials for the United States 
Steel Export Company. 

The new director replaces Claude P. Parson, of Duncan, Ok- 
lahoma, who resigned effective June 5 to resume his duties as 
vice president of the Halliburton Oil Well Cementing Company 
of Duncan, from which he was given leave in January, 1944, to 
serve with PAW. 

“The Petroleum Administration for War is extremely for- 
tunate in obtaining as director of its Division of Materials a 
man so particularly fitted for the task by his previous exper- 
ience,” Deputy Petroleum Administrator Ralph K. Davies said 
in commenting on the appointment. 

“Robbins had had previous experience in solving wartime 
material problems affecting the petroleum industry both with 
the Petroleum Administration for War and with the War Pro- 
duction Board in highly responsible capacities. His government 
service was preceded and followed by wide experience with 
both the domestic and foreign branches of the petroleum in- 
dustry. 

“As we approach the period when materials, regulations and 
controls doubtless will be modified, it is more than ever esse? 
tial that we should have as the head of our Division of Materials 
a man thoroughly versed both in industry needs and govern 
ment procedures.” i 

Robbins first joined PAW in January, 1942, when he resigned 
his position as manager of sales at Tulsa, Oklahoma, for the 
Well Supply Company of Pittsburgh, Pennsylvania, after 10 
years’ service, to become director of materials for PAW’s Dis- 
trict 2 at Chicago, Illinois. He resigned on May 31, 1942, to be- 
come a chief industrial specialist with the War Production 
Board, in Washington. 

He returned to PAW in January, 1943, as a special assistant 
in the deputy administrator’s office, remaining until June 30, 
1944, when he joined the United States Steel Export Company 
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as a special representative on petroleum materials. In that ca- 
acity he was sent to South America, Trinidad, and Mexico. 

Robbins began his association with the oil industry in 1926 
with the National Supply Company of Tulsa, Oklahoma, becom- 
ing vice president of the C. F. Camp Company of Tulsa a year 
later. He remained with the C. F. Camp Company until June, 
1931, when he went with the Oil Well Supply Company of 
Pittsburgh. 

Parsons, who returned to his company after a year and a 
half with the federal agency, went to PAW as assistant director 
of the Division of Materials in January, 1944, becoming director 
the following April. His knowledge of petroleum industry ma- 
terials is based upon 26 years’ experience in the oil business. 

After serving in the first world war as a lieutenant and chief 
test pilot in the U. S. Air Forces at Love Field, Dallas, Texas, 
Parsons went to work with the Magnolia Petroleum Company of 
Dallas in 1919 as a roustabout. He worked up to the post of dis- 
trict superintendent for Magnolia in Oklahoma. 

In 1929, Parsons was employed by the Halliburton company 
as a field engineer. He advanced to chief field engineer the same 
year, became manager of sales in 1932, and vice president in 
1934. 

Parsons is a native of Brooklyn. He is affiliated with the 
American Association of Petroleum Geologists, the American 
Institute of Mining and Metallurgical Engineers, and is a mem- 
ber of the Drilling Practice Committee of the American Petro- 
leum Institute, and the Rotary Drilling Practice Committee of 
the American Association of Oilwell Drilling Contractors. 

“Throughout his service with PAW, Parsons faced the grave 
responsibility of obtaining for, and allocating to, the petroleum 
industry the right kinds and quantities of materials to enable it 
to maintain the needed flow of petroleum products to meet mili- 
tary and essential civilian requirements,” Davies said. “His task 
was always complex and difficult. Sometimes his difficulties 
seemed insurmountable. However, his record is uniformly one 
of highly successful accomplishment.” 








In Tulsa, no other hotel offers so much 
for your money as The MAYO. Enjoy 
better living, fine food, and courteous 
service at Tulsa’s finest hotel. Wire 
or write for reservations. 


THe MAYO 


TULSA, OKLAHOMA 
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Self-contained, semi-automatic 


Fein No. 65R 


@ You save time and bother when 
you use the rimmip No. 65R. It 
gives you perfect threads on 1” to 
2” pipe, with one set of high-speed 
steel chasers that adjust to size in 
10 seconds—no fooling around with 
4 sets of dies. Workholder sets to 
pipe size instantly — no bushings. 
A fool-proof easy-working threader 
of rugged se hg gong = 

struction. Order from your Supply 
eet sy re ut House... we're doing our best to 
feetwhennotinuse. keep it stocked ... keep trying. 
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THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S.A. 
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FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND INDUSTRIAL APPLICATIONS 


The acceptance of Mercoid Controls is universal. 
The reason is based on their record for dependable 
operation and long service. They are easy to install, 
adjust, and require practically no attention. 

The hermetically sealed mercury switches used in 
all Mercoid Controls are dust, dirt and corrosion- 
proof, thus assuring positive performance under all 
operating conditions. 











Pressure Control—Ffor var - Temperature Contro!l— for 


ous industrial applications. numerous applications. The op- 
The operating range is plainly erating range is plainly indi- 
indicated on a visible dial. Ad- cated on a visible dial. No 
justments are easily made. guesswork—easy to adjust. 


See catalog No. 600 for complete information on all types of Mercoid Controls. 
THE MERCOID CORPORATION 
9 We 


t Belmont Avenue, Chicago 41, Illinois 












99 
wad 











CLUTCH Application Is RIGHT 


Before you approve the blueprint for your post-war model — double 
check to see if it includes all the improvements you can give your 
product with the right ROCKFORD CLUTCH application. You are 
invited to utilize the clutch “know how" of our engineers to give 
your design the technical advances that will provide you and your 
customers with important advantages. 








SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 

it shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS: 

Contains diagrams of unique applications. Furnishes capacitity tables, dimensions and 

complete specifications. Every production engineer will find 

help in this handy bulletin, when planning postwar products. eS 
ROCKFORD CLUTCH ssms."=zemccIDIVISION sxsccimse | [= 
1303 Eighteenth Avenue, Rockford, Illinois, U.S.A. 
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Heads GE air conditioning 


G. R. Prout recently was appointed general manager of the 
air conditioning department of General Electric Company with 
headquarters at Bloomfield, New Jersey. Prout served in the 
southwestern district of the company for 15 years, from 1924 ty 
1929. He left Dallas in 
September of that year to 
become manager of sales 
in the industrial control 
division with headquarters 
in Schenectady, New York, 
and was named manager 
of the division in July of 
this year. 

During his 15 years in 
the southwestern district 
he served as a motor and 
industrial control special- 
ist, as well as specialist in 
electric equipment for the 
petroleum industry. Many 
articles written by him 
about the application of 
electrical equipment to the 
several branches of the pe- 
troleum industry have appeared in petroleum magazines. 

Prout was born at Quincy, Massachusetts, November, 1899, 
and was graduated from Massachusetts Institute of Technology 
in 1923 with the degrees of B. S. and M. S. in electrical engineer. 
ing. He enteréd the employ of the General Electric Company in 
the small motor department at Lynn, Massachusetts, in June of 
that year and was engaged in service engineering and survey 
work for that department in the New England district until his 
transfer to the southwestern district, September 1, 1924. 





G. R. Prout 





Heads PAW Division 


The Petroleum Administration for War has announced the 
appointment of E. E. Robbins, of Tulsa, Oklahoma, as director 
of its Division of Materials. Robbins was formerly a special 
representative on petroleum materials for the United States 
Steel Export Company. 

The new director replaces Claude P. Parson, of Duncan, Ok 
lahoma, who resigned effective June 5 to resume his duties as 
vice president of the Halliburton Oil Well Cementing Company 
of Duncan, from which he was given leave in January, 1944, t 
serve with PAW. ' 

“The Petroleum Administration for War is extremely for- 
tunate in obtaining as director of its Division of Materials 4 
man so particularly fitted for the task by his previous exper 
ience,” Deputy Petroleum Administrator Ralph K. Davies said 
in commenting on the appointment. 

“Robbins had had previous experience in solving wartime 
material problems affecting the petroleum industry both with 
the Petroleum Administration for War and with the War Pro 
duction Board in highly responsible capacities. His government 
service was preceded and followed by wide experience wi 
both the domestic and foreign branches of the petroleum it 
dustry. 

“As we approach the period when materials, regulations and 
controls doubtless will be modified, it is more than ever esse 
tial that we should have as the head of our Division of Material 
a man thoroughly versed both in industry needs and gover 
ment procedures.” 

Robbins first joined PAW in January, 1942, when he resigned 
his position as manager of sales at Tulsa, Oklahoma, for the 
Well Supply Company of Pittsburgh, Pennsylvania, after 0 
years’ service, to become director of materials for PAW’s Dis 
trict 2 at Chicago, Illinois. He resigned on May 31, 1942, to be 
come a chief industrial specialist with the War Producti 
Board, in Washington. 

He returned to PAW in January, 1943, as a special assistal! 
in the deputy administrator’s office, remaining until June 
1944, when he joined the United States Steel Export Compaty 
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as a special representative on petroleum materials. In that ca- 
pacity he was sent to South America, Trinidad, and Mexico. 

Robbins began his association with the oil industry in 1926 
with the National Supply Company of Tulsa, Oklahoma, becom- 
ing vice president of the C. F. Camp Company of Tulsa a year 
later. He remained with the C. F. Camp Company until June, 
1931, when he went with the Oil Well Supply Company of 
Pittsburgh. 

Parsons, who returned to his company after a year and a 
half with the federal agency, went to PAW as assistant director 
of the Division of Materials in January, 1944, becoming director 
the following April. His knowledge of petroleum industry ma- 
terials is based upon 26 years’ experience in the oil business. 

After serving in the first world war as a lieutenant and chief 
test pilot in the U. S. Air Forces at Love Field, Dallas, Texas, 
Parsons went to work with the Magnolia Petroleum Company of 
Dallas in 1919 as a roustabout. He worked up to the post of dis- 
trict superintendent for Magnolia in Oklahoma. 

In 1929, Parsons was employed by the Halliburton company 
as a field engineer. He advanced to chief field engineer the same 
year, became manager of sales in 1932, and vice president in 
1934. 

Parsons is a native of Brooklyn. He is affiliated with the 
American Association of Petroleum Geologists, the American 
Institute of Mining and Metallurgical Engineers, and is a mem- 
ber of the Drilling Practice Committee of the American Petro- 
leum Institute, and the Rotary Drilling Practice Committee of 
the American Association of Oilwell Drilling Contractors. 

“Throughout his service with PAW, Parsons faced the grave 
responsibility of obtaining for, and allocating to, the petroleum 
industry the right kinds and quantities of materials to enable it 
to maintain the needed flow of petroleum products to meet mili- 
tary and essential civilian requirements,” Davies said. “His task 
was always complex and difficult. Sometimes his difficulties 
seemed insurmountable. However, his record is uniformly one 
of highly successful accomplishment.” 








In Tulsa, no other hotel offers so much 
for your money as The MAYO. Enjoy 
better living, fine food, and courteous 
service at Tulsa’s finest hotel. Wire 
or write for reservations. 


THe MAYO 


TULSA, OKLAHOMA 
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Self-contained, semi-automatic 


FRibzcll No. 65R 


@ You save time and bother when 
you use the rimarp No. 65R. It 
gives you perfect threads on 1” to 
2” pipe, with one set of high-speed 
steel chasers that adjust to size in 
10 seconds—no fooling around with 
4 sets of dies. Workholder sets to 
pipe size instantly — no bushings. 
A fool-proof easy-working threader 
of rugged steel-and-malleable con- 
struction. Order from your Supply 
House... we’re doing our best to 
keep it stocked ... keep trying. 


No. 65R stands up 
handily on its own 
feet when not in use. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U. 5. A. 
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WERCO NORDSTROM VALVE CO. 
A Subsidiary of 
Pittsburgh Equitable Meter Co. 
tin Offices: 400 Lexington Ave., Pitts- 
tgh 8, Penna. Branches: Atlanta, 
lon, Chicago, Houston, Kansas City, 
Angeles, New York, Oakland, San OP 
incisce, Seattle, Tulsa. 1 


NOW AVAILABLE 
"Nordcoseal" TRADE MARK 
Lubricant No. DC 234-S 
—a Dow Corning Silicone Product 


LUBRICATED VALVES 





